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18!81,2/! .(2(! Z+I!8(&'! 54/*(4! +! 18(! '/.&+2(2+! 2+! &,7/$8(>?/! .(2(! Z+I!
8(&'!+OB(,2&2(Y!('!8&,J('!&,H1&+%(>T+'!./8+>($(8!(!$+.(&$!'/*$+%12/!,/'!




)/8! /! ./,%(.%/Y! 2+'2+! .+2/Y! %/8(2/! ./8! /'! ,/Z/'! B$/5$(8('! +!
4&,51(5+,'! &,7/$8:%&.('! H1+! '+! B$/B1,J(8! '+$! +4('! B$XB$&('! ./8B/'&%/$('!
2+!/*$('!81'&.(&'Y!18(!,/Z(!B$/*4+8:%&.(!+'%(Z(! 4(,>(2(![!+'%-%&.(;!B/2+!
(7&,(4! 18(! &,%+4&56,.&(! ($%&7&.&(4! 7(I+$! ($%+K! MY! '+,2/! (''&8Y! B/2+! 18!
./8B1%(2/$!'+$!18!($%&'%(K!\+,2/!&'%/!+8!8+,%+Y!7&./1!4(,>(2(!(!*('+!B($(!
/!H1+!B+,'/!'+$!18!+'%12/!*('%(,%+!.1$&/'/!+!7$1%C7+$/A!
#/! 4/,5/! 2+'%+! %$(*(4J/! B$/B/,J/D8+! (! (,(4&'($! +'%+! 7+,X8+,/! 2+!
7/$8(!*('%(,%+!2&$+.%(A!)/8+>($+&!B/$!&,%$/21I&$!/!B$/*4+8(!(B$+'+,%(,2/!
18!$+'18/!J&'%X$&./!2/!H1+!-!(!./8B/'&>?/!(45/$C%8&.(!(/!4/,5/!2/'!%+8B/'Y!
&41'%$(2(! ./8!2&Z+$'/'! +O+8B4/'Y! 2+'2+!(!(,%&51&2(2+!(%-!(/'!,/''/'!2&('A!
\+,%($+&!+OB4&.($!./8/!71,.&/,(!18!./8B1%(2/$!81'&.(48+,%+!+!./8/!B/2+!
+4+! ./8B/$A! U+! '+51&2(Y! (B$+'+,%/! 2/&'! B$/5$(8('! H1+! ./,'&2+$/!
B($(2&58:%&./'! +! H1+! '+$?/!(!*('+!2(!8&,J(!(,:4&'+;! (!!"#$%&'()&'*+"! 2+!
]($4J+&,I! M''4Y! +! /! ,#A"2$8"'+0( $'( 850$B*7( .'+"77$M"'B"! 2+! U(Z&2! )/B+Y!
+OB4&.(,2/!+8!H1+!./,'&'%+8!+!/!'+1!71,.&/,(8+,%/A!
^18(! '+51,2(! B($%+Y! .+,%$(4! 2/! %$(*(4J/Y! B$/.1$/! ./,7$/,%($! +'%+'!
2/&'!+'%12/'!2+!.('/!./8!2+7&,&>T+'!2+!($%+!+!($%&'%(Y!(2+H1(2('!(/!./,%+O%/!





B($%+'! +! %+,%/! (,(4&'($! .(2(! 18! 2/'! B$/5$(8('! B/$! '&Y! 2+7&,&,2/! (! '1(!
/,%/4/5&(!+!B$/.1$(,2/!$+%&$($!&4(>T+'!2/'!7+,X8+,/'!+8!.(1'(Y!.J+5(,2/!(!
18(!./,.41'?/!'/*$+!/!'+1!+'%(%1%/A!






^18! 81,2/! .(2(! Z+I! 8(&'! 54/*(4! +! +8! H1+! ('! ,/Z('! %+.,/4/5&('!
(Z(,>(8! (! 18! $&%8/! (41.&,(,%+Y! -! &8B/''CZ+4! 2+&O($! 2+! Z+$&7&.($! H1+! ('!
&,/Z(>T+'!%+.,/4X5&.('Y!+8!B($%&.14($Y!2+!,(%1$+I(!.&*+$,-%&.(!%$(,'*/$2(8!
%/2('!('!7$/,%+&$('!+! &,Z(2+8!%/2('!('!:$+('A!#'!($%+'!,?/!+'%?/Y!2+!%/2/Y!
4&*+$%('! 2(! &,/Z(>?/! +! (! 1%&4&I(>?/! 2+! ,/Z('! %+.,/4/5&('! +! 2+! ,/Z('!
4&,51(5+,'!,/!2/8C,&/!($%C'%&./!-Y!J/`+Y!18(!$+(4&2(2+!&,+5:Z+4A!#!H1+'%?/!
'/*$+! (! &,2+%+$8&,(>?/! +! Z(.&4(>?/! 2/'! 4&8&%+'! +! 7$/,%+&$('! -! ./4/.(2(!
H1(,2/! +''('! 8+'8('! %+.,/4/5&('Y! +8! 415($! 2+! '+$+8! 8+$/'! (1O&4&($+'Y!
./8+>(8! (! '+$! .(B(I+'! 2+! 7(I+$! (4518('! ./&'('!8(&'! +7&.&+,%+8+,%+! H1+!
,X'! a18! ./8B1%(2/$! -! .(B(I! 2+! +O+.1%($! .:4.14/'! ./8B4+O/'! +! $+'/4Z+$!
(45/$&%8/'!2+! 7/$8(! '&'%+8:%&.(Y! $:B&2(! +! '+8!+$$/'Y! 2+!8(,+&$(! H1+!18!
J18(,/!,?/!./,'+51+bA!!
Q+8B$+! /'! &,'%$18+,%/'!14%$(B(''($(8!/'! 4&8&%+'! 2/!,/''/! ./$B/! +!
B$/4/,5($(8!('!'1('!71,>T+'Y!2+'2+!('!($8('!(/'!8+&/'!2+!%$(,'B/$%+!8(&'!
(,%&5/'A!=/*+$%!c(44+1O!a@ddVb!B$/B/$.&/,(D,/'!18(!&,%+$+''(,%+!2+7&,&>?/!
2/! H1+! '+$:! 18! &,'%$18+,%/Y! Z&'%/! 2+! 18(! B+$'B+.%&Z(! 2(! J&'%X$&(! 2('!
.&6,.&(';!
!
R('Y! /! H1+! -! 18! &,'%$18+,%/! .&+,%C7&./K! c:! 18(! 2+7&,&>?/! .-4+*$+! 2+! e+$($2!
\1$,+$;! f18(! &2+&(! 7+&%(! 2+! 4(%?/fA! M'%(! 2+7&,&>?/! ./,'&2+$(! /! &,'%$18+,%/! ./8/! (!
%$(,'B/'&>?/!8(%+$&(4!+!%$&2&8+,'&/,(4!2+!18(!&2+&(!.&+,%C7&.(A!M4(!/.14%(!(!./8B4+O&2(2+!




.'0+258"'+58! -! f/!8/*&4&:$&/Y! /!8(%+$&(4Y! (! 7+$$(8+,%(fA!h8! +'.$(Z/! -! B($(!)(%?/! 18!
$'0+258"'+58(G&B*7"(f1%+,'C4&/!H1+!7(4(fY!+,H1(,%/!(!&,%+4&56,.&(!-!B($(!)C.+$/!a'-.14/!3!2A!
)Ab!18! $'0+258"'+58('*+52*"(f1%+,'C4&/!,(%1$(4fA!i1(,%/!(!f1%+,'C4&/fY!/!'+1!'&5,&7&.(2/!
+%&8/4X5&./! +'%:!81&%/! B$XO&8/Y! B/&'! H1+! +4+! Z+8! 2+!5+"'0$7$0( f&,2&'B+,':Z+4! ['! ,/''('!
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,+.+''&2(2+'fA! #! B(4(Z$(! 5$+5(! ./$$+'B/,2+,%+Y! &2M*'&'Y! Z+8! 2+! "2M&'( f/! %$(*(4J/fY! +!
./,%-8! 18(! ,/>?/! 2+! /B+$(.&/,(4&2(2+A! j! (''&8! H1+! +4(! 2+'&5,(! '&814%(,+(8+,%+! /'!
,/''/'! X$5?/'! +! (! 5$(,2+! /*$(! 4X5&.(! 2+!#$&'%X%+4+'! a'-.14/! 3k! (A! )AbY! 18!1%+,'C4&/! B($(!
(.+2+$!(/!./,J+.&8+,%/A!"!%C%14/!2(!+OB/'&>?/!,(!M1$/B:4&(ld@!f"'!R+.(,&'8/'!2/!e-,&/f!
(''/.&(! %(8*-8! 21('! ,/>T+'! +'%$+&%(8+,%+! 4&5(2('! [! &,'%$18+,%(>?/A( -"B*'$08&( Z+8Y!
./8/! 8:H1&,(Y! 2/! 5$+5/! 8O%J*'OY! H1+! 2+'&5,(! f(! J(*&4&2(2+Y! (! &,Z+,>?/! ('%1.&/'(fY!
B$/21I&2/! B+4(! &,%+4&56,.&(! ($2&4/'(! (! H1+! /'! 5$+5/'! .J(8(Z(8!8O+$0A!i1(,%/! (/!MO'$&Y!
2+Z+!(''/.&($D'+D4J+($'M"'$58Y!f('!2&'B/'&>T+'!&,(%('Y!('!H1(4&2(2+'!,(%1$(&'fY!H1+!2+1!+8!
B/$%1516'!f+,5+,J/fY!H1+$!2&I+$Y!/!$+'14%(2/!2+''+!%(4+,%/Y!+!(&,2(Y!(!B($%&$!2/!'-.14/!m3Y!







/1! B$/4/,51+8! (4518('! 2('! '1('! .(B(.&2(2+'! 7C'&.('Y! (! /1%$('! %?/!
./8B4+O('!H1+!(''18(8!B/$!&,%+&$/!/!2+'+8B+,J/!2+!%($+7('!H1+Y!2+!/1%$(!
7/$8(Y!,?/!./,'+51&$&(!$+(4&I($A!
!=+.+,%+8+,%+! (B($+.+! +''+! &,'%$18+,%/! H1+! B$/4/,5(! /! ,/''/!
.-$+*$/;! /! ./8B1%(2/$A! M! +'%+! 7:D4/! 2+! 18(!8(,+&$(! ./8/! ,+,J18! /1%$/!
+,5+,J/! /! %&,J(! 7+&%/! (%-! +,%?/;! ./8! /! $+.+,%+! 2+'+,Z/4Z&8+,%/! 2(!#3@! (!
2&Z+$'/'!,CZ+&'Y!,/8+(2(8+,%+Y!,(!B&,%1$(Y!./8!2&E&+0!B&,%/$+'Y!/1!(5/$(!
,(!89'&.(!./8!B$/5$(8('!2+!./8B1%(2/$!./8B/'&%/$+'Y!./8+>(!(!+8+$5&$!
.(2(! Z+I! 8(&'! (! H1+'%?/! 2('! 4&8&%(>T+'! (,%$/B/4X5&.('A! #! +'%+! $+'B+&%/!
(451,'! ($%&'%('! +! %+X$&./'Y! ./8/! c&$/'J&! ](n(,/! /1! N+/,+4! R/1$(Y!
B1*4&.($(8! 8(,&7+'%/'! 2+7+,2+,2/! 18(! '1B$+8(.&(! 2(! 8:H1&,(! +8!
$+4(>?/! (/! c/8+8Y! ,/! %$(*(4J/! ($%C'%&./A! MY! (! '+$! +''+! /! .('/Y! &'%/!
'&5,&7&.($&(! /! H16K! i1+! .$&%-$&/'! 2+7&,+8! +''(! '1B$+8(.&(K! i1+! +'%(%1%/!
(2H1&$+8!+''('!8:H1&,('!./8/!Z(4/$(>?/!2(!($%+Y!H1(4!(!B/''&*&4&2(2+!2/!
'+1! +'%(%1%/! ./8/! ($%&'%('! .&*+$,-%&./'! +! H1(&'! ('! ./,'+H16,.&('! H1+! 2(C!
2+./$$+8!B($(!(!+'%-%&.(K!!
                                                 
1 AI – Artificial Intelligence. Traduzindo-se para português como Inteligência Artificial, por questões de 
prática corrente e nomenclatura, opto por usar em todo o texto a sigla internacional inglesa. 




'+,2/! (! 9,&.(! +'B-.&+! $(.&/,(4! ./,J+.&2(! [! 7(.+! 2/! B4(,+%(Y! (B+,('! +4(!
2+'+8B+,J($&(! .+$%('! 71,>T+'! +! %+$&(! .(B(.&2(2+! B($(! (4.(,>($! .+$%/'!
/*`+.%&Z/'!a+8*/$(!+8!($%+!7(4($!2+!o/*`+.%&Z/'p!B/''(!,?/!'+$!4&,+($!0!'+$:!
H1+! /'! J:KbA!#''&8Y! H1(,2/! (H1&4/! H1+! (%-! (5/$(! +$(! Z&'%/! ./8/!18!8+$/!
&,'%$18+,%/Y!./8+>(!(!(B($+,%($!.(B(.&2(2+'!+!./8B+%6,.&('!H1+!+,.+%(8!
18(! 2&'.1''?/! '/*$+! +''(! +O.41'&Z&2(2+! J18(,(Y! 1$5+! B+$.+*+$! /! H1+! '+!
B(''(A!!
^/! .+$,+! 2+! %/2(! +'%(! H1+'%?/! +'%:! /! 2&%/! &,'%$18+,%/Y! (/! H1(4!
.J(8(8/'! 5+,+$&.(8+,%+!%,+2*.3#,/A! M'%+! ./8B/$%(Y! J/`+! +8!2&(Y! %/2(!
18(! '-$&+! 2+! 71,.&/,(4&2(2+'! +! /B+$(! '+51,2/! %/2(! 18(! '-$&+! 2+! *('+'! +!
./,.+&%/'! H1+! &$+8/'! +'.(4B+4&I($! (/! 4/,5/! 2+! %/2(! (! B$&8+&$(! B($%+! 2+'%+!
+'%12/A! _1,.&/,(4&2(2+'Y! +''('Y! H1+! .$&(8! 18(! ,/>?/! 2+! H1+! '1(! 71,>?/!
B$&8&%&Z(!2+!8+$/!$'0+258"'+&!B($+.+!+'%($!`:!14%$(B(''(2(Y!./,7+$&,2/D4J+Y!
./8/! ./,'+H16,.&(Y! 18! ,/Z/! +'%(%1%/A! Q+$:! 2+! %/2/! /! &,%+$+''+! B+$.+*+$Y!
(7&,(4Y!2+!H1+! 7/$8(!/!./8B1%(2/$!+'%:!(!'+$!(.%1(48+,%+!1%&4&I(2/A!i1(&'!
'1('!.(B(.&2(2+'K!U+!H1+!7/$8(!'?/!+4('!&8B4+8+,%(2('!+!1%&4&I(2('K!i1(4!
/! $+'14%(2/! 2(! '1(! 1%&4&I(>?/K! _&,(48+,%+Y! 2+.&2&$! '+! +'%+! +'%(%1%/! 2+!
$'0+258"'+&!7/&!/1!,?/!14%$(B(''(2/!7(.+!['!,/Z('!./8B+%6,.&('!H1+!B($+.+!
B/''1&$A!
! #!89'&.(! '+8B$+! 7/&! 18! %+$$+,/! 7-$%&4! B($(! (! &8(5&,(>?/! J18(,(;!





/1! 7/$8($! /'!8+&/'! H1+! 4J+! B+$8&%+8! .$&($! '/,'! +! '+8! /'! H1(&'! +4(! ,?/! B/2+$&(!8+'8/!
+O&'%&$A!
!
#''&8Y! (! 89'&.(! 7/&! (! ($%+! H1+! &,Z+,%/1! &,'%$18+,%/'! ./,.+*&2/'!
+'B+.&(48+,%+!B($(!(!'1(!+O+.1>?/!a+8*/$(Y!8(&'!%($2+Y!%+,J(!&,./$B/$(2/!
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/1%$/'! H1+! &,&.&(48+,%+! ,?/! %&,J(8! '&2/! B+,'(2/'! B($(! +''+! 7&8! 0! 7(I+$!
89'&.(bA!
!! U+./$$+,%+! 2/! 7(.%/! 2+! %+$8/'! %+,26,.&(! B($(! '&'%+8(%&I($! %12/Y!
%(8*-8! (! 89'&.(! ,?/! -! +O.+B>?/Y! +! 2+'2+! J:! 81&%/! a./8/! 8(&'! (2&(,%+!
Z+$+8/'b! +O&'%+8! 7/$8('! B$-D./,.+*&2('! +! 7X$814('! B($(! '+! .$&($! 89'&.(!
a+8*/$(!,?/!&,Z(4&2(,2/!%/2/!18!8(,(,.&(4!2+!/1%$('!8(,+&$('!2+!/!7(I+$bA!
)/8/!%/2('!('!($%+'Y!%(8*-8!(!89'&.(!'+!B/2+!$+5+$!B/$!B$/.+''/'!.$&(%&Z/'A!
#! 89'&.(! '+,2/! 18(! 7/$8(! 2+! ($%+! a+8*/$(! 2&7+$+,%+! 2('! /1%$('Y!
,/8+(2(8+,%+!2(!B/+'&(!/1!2(!B&,%1$(Y!`:!H1+!(!89'&.(!-!+Z/.(2(!./8/!,?/!
'+,2/! $+B$+'+,%(%&Z(! 2('! &2+&('Y! 8('! '&8Y! $+B$/21>?/! 2(! B$XB$&(! Z/,%(2+!
aQ.J/B+,J(1+$Y!@dLdY!&&&Y!rsFbbY!%(8*-8!+4(Y!2+./$$+!2+!B$/.+''/'!8+,%(&'!+!
2+! 2+.&'T+'Y! ,+8! '+8B$+! ./,'.&+,%+'Y! 2/! .-$+*$/! J18(,/A! c:! %/2/! 18!




! M8! %+$8/'!8(&'! 5+$(&'Y! (! ./8B/'&>?/! a(! ./,'%$1>?/! '+51,2/! #2/$,/b! '1BT+! +'%(!
`(I&2(! &,+O(1$CZ+4Y!,(!H1(4! &8(5+,'Y! 4+8*$(,>('Y!'+,'(>T+'!H1+!,?/! %68![!B($%&2(!2+!'+$!
81'&.(&'!./8+>(8!B/$!'+!8+%(8/$7/'+($!+8!'/8A!#!8$0"("'(&"5G2"!8+2&(,%+!18(!'&,%(O+!




!! j! +'%+! B$/.+''/! (%$:'! $+7+$&2/Y! +'%+( 8&950( &A"2*'9$! a2/! H1(4! J:!
&,98+$('! Z($&(>T+'Y! ./,'/(,%+! /! ./8B/'&%/$! aZ&Z6,.&('Y! 8/%&Z(>T+'Y!
&,%+,>T+'Y!+%.Ab!/1!('!2&7+$+,%+'!%-.,&.('!2+!./8B/'&>?/!81'&.(4b!H1+!%+8/'!
2+! ./8+>($! B/$! B+$.+*+$Y! +! H1(4! /! B(B+4! 2/'! ./8B1%(2/$+'! ,/! 8+&/! 2&'%/!
%12/A!M!B($(!+'%(!H1+'%?/!B$&8:$&(!(!$+'B/'%(!-!'&8B4+';! ./,H1(,%/!+O&'%(!
18!8&950(&A"2*'9$Y!18(! 7/$8(!2+! 7(I+$Y!18(! 7X$814(Y!18!345,/$.+,6! 0!
&''/! -! (45/! H1+! '+! B/2+! &8B4+8+,%($! ,18! ./8B1%(2/$A! M! ./8/! %+,.&/,/!
                                                 
2 Segundo a informática a definição mais corrente e a que eu utilizo será: “Conjunto de regras e operações 
que permitem resolver, num número finito de etapas, um problema” – Dicionário da Língua Portuguesa, 
Porto Editora. 
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2+8/,'%$($Y! -! (45/! H1+! 18! ./8B1%(2/$! -! .(B(I! 2+! (B$+,2+$Y! (B$++,2+$! +!
2+B/&'!$+(4&I($!./8!'1.+''/A!













#! J&'%X$&(! 2(! ./8B/'&>?/! Z+8D,/'! `:! 2(! (,%&51&2(2+A! ! M,H1(,%/!
%+/$&(Y!B+4/!8+,/'Y!`:!H1+!'+!B+,'(!H1+!(!5+,+$(4&2(2+!2(!89'&.(!5$+5(!+$(!
&8B$/Z&'(2(A! ^/! +,%(,%/Y! S&%:5/$('Y! /! 71,2(2/$! 2(! %+/$&(! 81'&.(4! 5$+5(!
auv8*4&./Y! @ddLY! wFLxbY! ,?/! 7(I&(! 2&'%&,>?/! +,%$+! (! 89'&.(! +! (! .&6,.&(! 2/'!
,98+$/'!H1+Y!'+51,2/!+4+Y!$+514(Z(!%/2/'!/'!('B+.%/'!2/!1,&Z+$'/!8(%+$&(4!+!
+'B&$&%1(4! +! 2+'+,Z/4Z+! (! &2+&(! 2+! H1+! +O&'%+! 18(! J($8/,&(! 2/! ./'8/'Y!
2+Z&2/![!+O&'%6,.&(!2+'%(!/$5(,&I(>?/!8(%+8:%&.(!2/'!'/,'A!S4(%?/Y!,/'!'+1'!
2&:4/5/'! =$8"5! +! P"AQE7$B*Y( '+.1,2(! +'%('! &2+&('A! S%/4/8+1! %(8*-8!
(.$+2&%(Z(!H1+!.+$%('!+'.(4('Y!8/2/'!+!,/%('Y!+'%($&(8!(''/.&(2('!(!.+$%/'!




! Q+$:Y! ,/! +,%(,%/Y! 'X! B/$! Z/4%(! 2/! (,/! 2+! @EFLY! H1+! ,/'! (B($+.+! (!
B$&8+&$(!7/$8(!B$:%&.(Y!H1+!,/'!.J+5/1!(%-!(/'!2&('!2+!J/`+Y!2+!18!B$/.+''/!
./8B/'&.&/,(4!&,%+&$(8+,%+!(45/$C%8&./!aU(!Q&4Z(Y!FEEGY!BA!@qg!uy$Z+4y&,+,Y!
FEEEg! =/(2'Y! FEEEY! BA! zFFbA! U(! (1%/$&(! 2+! e1&2/! U{#$+II/Y! +'%+! 8/,5+Y!
./,.+*+1!18(!7/$8(!8+%X2&.(!2+!B$/21I&$!89'&.(!(!B($%&$!2+!H1(4H1+$!%+O%/!




H1+! %/2(! (! 'C4(*(! %+8!B+4/!8+,/'!18(!Z/5(4bY! +! 7(IC(8/'! ./$$+'B/,2+$! ('!
Z/5(&'!['!,/%('A!#''&8!(!B(4(Z$(!oU/8&,1'p!B/2+$&(!'+$!/!%+O%/!B/$!2+*(&O/!
2+!18(!8+4/2&(!./,'%&%1C2(!B/$!o2X!0!'&!D!$-pA!U+!,/%($!H1+!/!.&.4/!2('!Z/5(&'!
+! 2('! ,/%('! (B$+'+,%(! 74+O&*&4&2(2+! *+8! ./8/! +O%+,'?/A! 3'%/! B+$8&%+! (!
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Z(,%(5+8!2+!'+!%+$!8(&'!H1+!18(!,/%(!B/''CZ+4!B($(!18(!2(2(!Z/5(4!+!'+$!
+,%?/! Z&:Z+4! 18(! +'./4J(! ./+$+,%+! +! B$(%&.(8+,%+! &4&8&%(2(! 2+! 8+4/2&('Y!
./,'/(,%+!/!$+5&'%/!&,&.&(4!+'./4J&2/A!M'%+!-!18!B$/.+''/!81&%/!'&8B4+'Y!H1+!





8(&'! 7&51$('! 1%&4&I($&(8! $+.1$'/'! (! /1%$/'! '&'%+8('! 2+! ./8B/'&>?/!
(45/$C%8&.(;! e1&44(18+! U17(t! a@qEED@qVqb! 7+I! 2+$&Z($! (! B14'(>?/! 2/! '+1!
8/%+%+! o^1B+$! =/'($18! 74/$+'p! (! B($%&$! 2('! B$/B/$>T+'! 2(! .(%+2$(4!
_4/$+,%&,(! 2+!Q(,%(!R($&(! 2+4!_&/$+Y! +! 1'/1! /! ,98+$/! 2+! /1$/! a@;@YL@zAAAb!
,/1%$('!/*$('!a#%4('Y!FEEFbA!R(.J(1%Y!7/&!/1%$/!./8B/'&%/$!$+,('.+,%&'%(!H1+!
1'/1! B$/.+''/'! '&8&4($+'! +8! 8+4/2&('! +! $&%8/'Y! +! B/$! %/2(! +'%(! -B/.(Y!
$/,2X'Y!J/H1+%+'Y! .v,/,+'Y! 715('!+!Z($&(>T+'!2+!89'&.(! %$(2&.&/,(4! '+$Z+8!




/*$('! 2+,/8&,(2('! -50$%*7$0BJ"0( ST23"70A$"7( a`/5/! 2+! 2(2/'bY! 2/'! 8(&'!
2&Z+$'/'! (1%/$+'! ./8/! '+,2/! ]&$,*+$5+$Y! R/I($%Y! )SM! W(.J! /1! c(t2,!
a#4B+$,Y! @ddsg! U(! Q&4Z(Y! FEEGY! BA! @Vg! =/(2'Y! @ddLY! BA! zFGbA! M'%('! B+>('!
./,'&'%&(8!+8!&,98+$/'!7$(58+,%/'!2+!89'&.(!,18+$(2/'Y!H1+!2+B/&'Y!+$(8!
$+./8*&,(2/'! ./8/! 18! B1II4+Y! 8+2&(,%+! /! (%&$($! 2+! 2(2/'! +! ./,'14%(! 2+!
%(*+4('A! "'! 7$(58+,%/'! +'%(Z(8! ./,'%$1C2/'! 2+! %(4! 8(,+&$(! H1+! '+$&(!
'+8B$+! B/''CZ+4! &,%+$4&5:D4/'! +Y! 2+'%(! 7/$8(Y! .(2(! B+''/(! +8! '1(! .('(!
B/2+$&(!./,'%$1&$!(!'1(!B$XB$&(!B+>(Y!'+8B$+!2&7+$+,%+Y!2+./$$+,%+!2+!18(!
./8*&,(>?/! +,/$8+!2+! $+'14%(2/'! B/''CZ+&'! 2+! /*%+$! ./8! /'! 2(2/'GA!^+'%+!
.('/Y!%+8/'!18!+O+8B4/!2+!8(&'!18!(45/$&%8/!,?/!%/%(48+,%+!2+%+$8&,(2/!
a(B+,('! /'! 7$(58+,%/'! &,&.&(&'! 2+! 89'&.(! +'%?/! ./8B/'%/'bY! +8! H1+! ('(
                                                 
3 À data de 25/07/2007, era possível usufruir de uma versão online desta obra no endereço: 
http://sunsite.univie.ac.at/Mozart/dice/
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"0B&7J*0! '?/!2+&O(2('!,('!8?/'!2/!*B*0&A! 3'%/! -Y!8(&'!18(!Z+IY! 18!B/,%/!
&8B/$%(,%+!B($(!2+*(%+$!8(&'!(2&(,%+A!




! )/8! (! &,Z+,>?/! 2/'! ./8B1%(2/$+'Y! `:! ,/! '-.14/! B(''(2/Y! &,&.&/1D'+!
%/2/! 18! B$/.+''/Y! (&,2(! +8! .1$'/Y! 2+! +OB4/$(>?/! +! %-.,&.('! ,/Z('! 2+!
./8B/'&>?/A!^(!$+(4&2(2+Y!/'! ./8B1%(2/$+'!,1,.(!B($($(8!2+!+'B(,%($!/'!
J18(,/'! ./8! %/2/! /! '+1! B/%+,.&(4! .$+'.+,%+Y! (! '1(! 8(,+&$(! B+$7+&%(! 2+!
+O+.1%($!71,>T+'!+8!B+$C/2/'!2+!%+8B/!$+4(%&Z(8+,%+!.1$%/'Y!B/''&*&4&%(,2/!
/! H1+! 2+! /1%$(! 8(,+&$(! %+,2+$&(! (! '+$! &,+O+H1CZ+4! 0! +,%$:Z(8/'! ,(! "2*(
B$E"2'O+$B*A!
#''&8Y! ,('.+1! (! ,+.+''&2(2+! +! (! 8/%&Z(>?/! B($(! (B$/Z+&%($! +'%+'!
,/Z/'! $+.1$'/'A! c:! ,18+$/'/'! +O+8B4/'! 2+! B&/,+&$/'! ,(! ./8B/'&>?/!
(45/$C%8&.(Y! B/$! %/2/'! /'! (,/'! sE! 7/$(! H1+! ,1,.(! 8(&'! B($($(8! (%-! (/'!
,/''/'! 2&('A! "! B$&8+&$/! 2/'! H1(&'Y! +! /! 8(&'! $+4+Z(,%+Y! -! N+`($+,! c&44+$!
a=/(2'Y! @ddzY! BA! zGEbA! M,%+2&(2/! ./8! (! '1(! Z&2(! 2+! i1C8&./! &,21'%$&(4Y!
c&44+$! 2+.&2&1! 2+2&.($D'+! [! ($%+! (! B($%&$! 2+! @dssY! %+,2/! %&2/Y! 2+B/&'Y!
&,98+$/'! '+51&2/$+'A! M4+! 7/&! 2/'! B$&8+&$/'! (! (B4&.($! ./8B1%(2/$+'! [!
./8B/'&>?/! (45/$C%8&.(Y! &8B$+''?/! 81'&.(4! +! 'C,%+'+! 2+! 8/2+4/'! 7C'&./'A!
M'%(,2/!(4+$%(!B($(!(!$+4+Zv,.&(!.14%1$(4!2/'!'+1'!7+&%/'Y!B($(!(!-B/.(Y!+4+!
7/&! 2/'! B$&8+&$/'! J&'%/$&(2/$+'! 2+!89'&.(! .&*+$,-%&.(! (/! ./,%$&*1&$! ./8! /'!
'+1'!,#A"2$8"'+*7(-50$B! 2+! @dsd! +!-50$B( ;&8A&0"9( U$+J( ;&8A5+"20! +8!
@dVEA!!
"! .+$,+! 2/! &,%+$+''+! 2+! c&44+$! 8(,%+Z+D'+! '+8B$+! ,(! ./8B/'&>?/!
(45/$C%8&.(Y!,/!+,%(,%/Y!-!2+!,/%($!H1+!,/'!(,/'!sE!/'!./8B1%(2/$+'!+$(8!
$($/'! +! 2+! 2&8+,'T+'! &,1'&%(2('Y! (4-8! 2+! B/''1C$+8! (&,2(! .(B(.&2(2+'!
$+21I&2('! H1(,2/! ./8B($(2/'! ./8! /'! ./,%+8B/$v,+/'A! M$(! 7$+H1+,%+!
+O&'%&$+8! (B+,('! +8! 5$(,2+'! .+,%$/'! 1,&Z+$'&%:$&/'! 2+! &,Z+'%&5(>?/Y! B+4/!
H1+Y! ('! '1('! B$&8+&$('! +OB+$&6,.&('! %&Z+$(8! 415($! ,18! ./8B1%(2/$! 344&(.!
./,'%$1C2/! B/$! +,5+,J+&$/'! 2(! h,&Z+$'&2(2+! 2+! 344&,/&'A! )/2&7&.(2/! +8!
4&,51(5+8! *&,:$&(Y! 2&$+.%(8+,%+! (.+&%+! B+4/! +,5+,J/Y! c&44+$! +! /! '+1!
./4(*/$(2/$!3'((.'/,!.$&($(8!+8!@dsL!(!B$&8+&$(!./8B/'&>?/!./8B/'%(!B/$!
./8B1%(2/$;! (! )5$+"( .77$*B( A*2*( @5*2+"+&( 9"( B&29*0A! Q+51&$(8D'+! 18(!
 - 13 - 
 





%+8B/! H1+! Z&,J(! ./8B/,2/! 2+! (./$2/! ./8! B$/.+''/'! 7/$8(&'! a(! '1(! B+>(!
-"+*0+*0$0Y! 2+! @dssY! 7/$(! +'.$&%(! ./8! .:4.14/'! +'%/.:'%&./'! %/2/'! 7+&%/'! [!
8?/bY! +! $(B&2(8+,%+! B+$.+*+1! H1+! /! ./8B1%(2/$! 4J+! 7(.&4&%($&(! &8+,'/! (!
Z&2(A!!
"! H1+! ,/'! &,%+$+''(Y! (5/$(! B($%&.14($8+,%+Y! -! /*'+$Z($! (451,'! 2/'!
B$/.+''/'!H1+!7/$(8!'+,2/!&8B4+8+,%(2/'!+!2+!H1+!7/$8('Y!+'%+'!B$/.+''/'Y!
+$(8!1%&4&I(2/'A!!







./,%$(B/,%/! '?/! *('%(,%+! 4&,+($+'! +! +O(.%('! B+4/! H1+! B/2+8! '+$! '+51&2('!
8(%+8(%&.(8+,%+!B/$!18!./8B1%(2/$Y! '+8!2&7&.142(2+A!Q?/! $+4(%&Z(8+,%+!
7:.+&'!2+!B$/5$(8($!+!/!./8B1%(2/$!7(I!+8!'+51,2/'!/!H1+!18!+'%12(,%+!2/!
./,'+$Z(%X$&/! B/2+! 4+Z($! Z:$&/'! 8&,1%/'! (! 7(I+$;! B$/21I&$! 18(! 4&,J(! 2+!
./,%$(B/,%/!(!18(!8+4/2&(!'+51&,2/!$+5$('!B$-D+'%(*+4+.&2('A!!
! #! '+51,2(! 7/$8(! 2+! ./8B/'&>?/! (45/$C%8&.(! (! '+$! &8B4+8+,%(2(! -!
(H1+4(!(!H1+!'+!B/2+!.J(8($!2+!B&8A&0$CD&("0+&B>0+$B*(auy$Z+4y&,+,Y!FEEEbA!
#/!&,Z-'!2(!(,%+$&/$Y!+'%+!%&B/!2+!./8B/'&>?/!%+8!./8/!*('+!/!(4+(%X$&/!+!(!
B$/*(*&4&2(2+A! "! `/5/! 2/'! 2(2/'Y! `:! (H1&! $+7+$&2/Y! -! 18! +O+8B4/! 2+! 18(!
./8B/'&>?/!./8!*('+!+'%/.:'%&.(A!^+'%+!%&B/!2+!./8B/'&>?/!'?/!'+8B$+!%&2/'!
+8! (%+,>?/! B(2$T+'! +! $+5$('! H1+! ,?/! '?/! ,+.+''($&(8+,%+! B$-D
2+%+$8&,(2('A!3'%/!-Y!(!.+$%(!(4%1$(Y!%+8/'!'+8B$+!2+!B+2&$!(/!./8B1%(2/$!
H1+!7(>(!18!.:4.14/!+!H1+!2+%+$8&,+Y!B/$!+O+8B4/Y!H1(4!(!,/%(!H1+!'+!'+51+!
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+8! 2+%+$8&,(2(! B+>(Y! ./8! *('+! ,18(! %(*+4(! B$+Z&(8+,%+! 2(2(A! S/$!
+O+8B4/;! &8(5&,+8/'! H1+! 2&$C(8/'! H1+! (! '+51&$! (! 18! N:Y! %+8/'! dE~! 2+!
B/''&*&4&2(2+'!2+!%+$!18!Q&!+!@E~!2+!B$/*(*&4&2(2+'!2+!%+$!18!=-!+!E~!2+!
B$/*(*&4&2(2+'!2+! %+$! H1(4H1+$! /1%$(!,/%(A!#/! &8B4+8+,%($8/'! +'%(! $+5$(!
,18!./8B1%(2/$Y! +'%(8/'!(!2($!18(!/$2+8! 7&O(Y! ./8!18!$+'14%(2/!H1+!-!
B$+Z&'CZ+4! B/$! ,X'! (%-! .+$%/! B/,%/! a'(*+8/'! H1+! '(&$:! 18(! 2(H1+4('! 21('!
,/%('bY!8('!,?/! '(*+8/'!+O(.%(8+,%+!H1(4!2+4('! '(&$:A!M8*/$(! %+,J(8/'!
,/>?/! H1+! -!81&%/! B$/Z:Z+4! H1+! '(&(! 18!Q&Y! +Z+,%1(48+,%+! @! +8! .(2(! @E!
Z+I+'! H1+! +O+.1%+8/'! 18! B$/5$(8(! '(&$:! 18! =-A! "! H1+! '+! B(''(! (H1&Y!
&,2+B+,2+,%+8+,%+! 2+! %/2('! ('! Z($&(>T+'! +! .:4.14/'! H1+! '+! B+>(8! (! 18!
./8B1%(2/$! B($(! 7(I+$Y! +! 2+! /,2+! $+''(4%(! &8+2&(%(8+,%+! 18! B/,%/!
&8B/$%(,%+Y!-;!+4+!%+8!2+!7(I+$!18(!"0B&7J*A!S/$!+'./4J(Y!+,%+,2(D'+Y!%/8($!
18(!/B>?/!2+!+,%$+!Z:$&('!J&BX%+'+'Y!(.+&%(,2/!18(!/1!(4518('!+!$+`+&%(,2/!
('! /1%$('! 8+2&(,%+! 2+%+$8&,(2/'! .$&%-$&/'! B$-D+'%(*+4+.&2/'A! MY! ./8/! `:!
$+7+$&!(,%+'Y!&''/!B/2+!'+$Y!2+'2+!4/5/Y!18!B$/*4+8(Y!H1+!+OB4/$($+8/'!8(&'!
(2&(,%+A!'




! ^(! 8(&/$&(! 2/'! B$/.+''/'! ./8B/'&.&/,(&'Y! +O.41&,2/! /'! B1$(8+,%+!
2+%+$8&,C'%&./'Y!J:!'+8B$+!B/,%/'!+8!H1+!('!&,'%$1>T+'!,?/!'?/!4&,+($+'A!"1!








i1(,2/! -! 18! J18(,/! (! 2+B($($D'+! ./8! %(4! '&%1(>?/Y! ,/$8(48+,%+!
(./,%+.+!18(!2+!21('!./&'(';!/1!/!J18(,/!2+4&*+$(!&,%1&%&Z(8+,%+!'/*$+!(!
'1(!2+.&'?/!'+51,2/!.$&%-$&/'!'1*`+.%&Z/'!H1+!'+$&(!&8B/''CZ+4!2&'.1%&$!(H1&!
a&,Z+,>?/Y! $+./$2(>T+'Y! B$+''+,%&8+,%/'Y! (B/'%(Y! +%.AbY! /1! +,%?/Y! 2+&O(! ,(!
8?/!2/!*B*0&!+!1%&4&I(!18!M"2*9&2(*7"*+H2$&!H1+!B+$8&%(!+'./4J+$!B/$!+4+A!^/!
,/''/!81,2/Y!J:!&,98+$/'!+O+8B4/'!2+!5+$(2/$+'!(4+(%X$&/'Y!2+'2+!.($%('Y!(!
2(2/'Y! (! B(1I&,J/'! +! Z:$&/'! ./8B/'&%/$+'! '+! '/./$$+$(8! 2+'%+'! B$/.+''/'!
B($(! ('! '1('! /*$('Y! H1(,2/! +'%('! (''&8! /! $+H1+$&(8A!"! B/,%/! B$&,.&B(4! (!
7/.($!(H1&!-!H1+Y!+8!H1(4H1+$!2+'%+'!.('/'Y!/!$+'14%(2/!'+$&(! 7$1%/!2+!18(!
./8*&,(>?/! .(X%&.(! 2+! +Z+,%/'! %(4Y! H1+! '+$&(! '+8B$+! $'9"+"28$'*9&( "(
$8A&00NG"7(9"(A2"G"2A!3'%/!-!/!B/,%/!(!%+$!+8!./,%(Y!,/'!B$/.+''/'!(4+(%X$&/'!
/./$$&2/'!,(!,(%1$+I(Y! +!2/'!H1(&'! /!J/8+8!'+! '/./$$+!H1(,2/!+4+!B$XB$&/!
H1+$!7(I+$!18(!+'./4J(A!#5/$(Y!H1(,2/!-!18!./8B1%(2/$!(!7(I+$!&''/Y!/1%$/'!
B$/*4+8('!'+!(7&51$(8A!
U+'2+! '+8B$+! H1+! /'! ./8B/'&%/$+'! +! B$/5$(8(2/$+'! 1%&4&I($(8! 18!
./8(,2/! 1,&Z+$'(48+,%+! ./,J+.&2/! B/$! o$(,2/8pY! +O&'%+,%+! +8! %/2('! ('!
4&,51(5+,'! 2+! B$/5$(8(>?/Y! H1+! 5+$(! 18! ,98+$/! (4+(%X$&/! 'A! )/8! +'%+!
./8(,2/!-!B/''CZ+4!(!B($%&$!2(H1&!2+21I&$!H1(4H1+$!+'./4J(Y!*('%(,2/!B($(!
&''/! 7(I+$! ./8B($(>T+'A! S/$! +O+8B4/Y! B/2+8/'! B+2&$! (/! ./8B1%(2/$! B($(!
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5+$($!18!,98+$/!+,%$+!@!+!zz!a/!,98+$/!2+!%+.4('!2+!18!B&(,/bY!+!2&I+$D4J+!
H1+! 2+! '+51&2(! %/H1+! (! ,/%(! ./$$+'B/,2+,%+! (! +''+! '/8A! ^/! +,%(,%/Y! /!
B$/*4+8(!B$&,.&B(4!(&,2(!B+$'&'%+;!-!H1+!(7&,(4!2+!./,%('Y! B&8&( 35'B$&'*! /!
./8(,2/! 2*'9&8K! Q+! 18! ./8B1%(2/$! -! 18! /*`+.%/! Z(I&/! +8! '&Y! +! H1+! 'X!
71,.&/,(!H1(,2/!-!81,&2/!2+!&,'%$1>T+'!B$-Z&('!+!%/2('!2+%+$8&,&'%('Y!./8/!
B/2+!+4+!5+$($!18!$+'14%(2/!H1+!,?/!'+`(!2+%+$8&,&'%(K!#! &,%1&>?/!2&ID,/'!




7(.%/Y! -! (''&8;! ,(! $+(4&2(2+Y! /'! 5+$(2/$+'! 2+! ,98+$/'! (4+(%X$&/'Y! H1+!
21$(,%+! %/2/'! +'%+'! (,/'! 7/$(8! 1%&4&I(2/'! ,/'! ./8B1%(2/$+'! '?/Y! ,(!
Z+$2(2+Y! 5+$(2/$+'! B'+12/D(4+(%X$&/';! *('+&(8D'+! +8! 71,>T+'!8(%+8:%&.('!
.(X%&.('Y!./8/!-!/!+O+8B4/!(!71,>?/!3V#W(X(#FVYZ#WF%A!M'%(Y!+!71,>T+'!2+$&Z(2('!
'+8+4J(,%+'Y!'?/! 71,>T+'!H1+!'?/!+O%$+8(8+,%+!+7&.(I+'!2/!B/,%/!2+!Z&'%(!
B$:%&./! B($(! $+'/4Z+$! B$/*4+8('! 2/! H1/%&2&(,/Y! `:! H1+! 5+$(8! ,98+$/'!
(B($+,%+8+,%+!+!&,%1&%&Z(8+,%+!&,+'B+$(2/'A!Q+!./,'%$1C''+8/'!18(!%(*+4(!
./8! /'! ,98+$/'! H1+! '(&$&(8! (! B($%&$! 2+! 18! 5+$(2/$! B'+12/! (4+(%X$&/!
7&.($C(8/'! '(%&'7+&%/'! B/$H1+! $+(48+,%+! B($+.+! ,?/! J(Z+$! ,+,J18! B(2$?/!
a2(C! /! +BC%+%/! 2+! 71,>T+'! .(X%&.('bA! "! B$/*4+8(! BT+D'+! 2/! B/,%/! 2+! Z&'%(!
7&4/'X7&./A!j!H1+!+8*/$(!A*2"C*!,?/!J(Z+$!18!B(2$?/Y!(!$+(4&2(2+!-!H1+!J:Y!
B/$!B/1./!B+$.+B%CZ+4!H1+!+4+!B/''(!'+$A!M!(!./,'+H16,.&(!2+!'+$!18(!71,>?/!
8(%+8:%&.(! 2+%+$8&,(2(! -! H1+Y! +8! 94%&8(! (,:4&'+Y! ./,'+51&8/'! B$+Z+$! /!
B$XO&8/!,98+$/!,18(!2(2(!'+H16,.&(!'+!%&Z+$8/'!8+&/'!B($(!&''/A!!
S/2+D'+! ($518+,%($! H1+Y! ,(! B$:%&.(Y! %(4! ,?/! -! Z&:Z+4A! M! ,?/A!
S$/Z(Z+48+,%+! B$+.&'($C(8/'! 2+! /1%$/! ./8B1%(2/$Y! +! 8(&'! B/%+,%+Y! (!
(,(4&'($! /! B$&8+&$/Y! B($(! ./,'+51&$! 2+'./*$&$! /! B(2$?/! H1+! +4+! +'%($&(! (!
'+51&$! B($(! B$+Z+$! (! '1(! B$XO&8(! +'./4J(A! M! 2+Z&2/! (! +''(! &,Z&(*&4&2(2+!
B$:%&.(Y! +'%+'! (45/$&%8/'! 71,.&/,(8!+! -! B/$! &''/! H1+! '?/!1%&4&I(2/'A!R('!(!
%+/$&(! ,?/! '+! ./8B(2+.+! ./8! (! B$:%&.(A! Q+51,2/! +'%+! B/,%/! 2+! Z&'%(Y! (!
./,.41'?/!(!H1+!.J+5(8/'!-!H1+!18!./8B1%(2/$!./8B/'&%/$!H1+!1%&4&I+!18!
5+$(2/$! B'+12/! (4+(%X$&/! B($(! 7(I+$! ('! '1('! +'./4J('! +'%:Y! ,(! $+(4&2(2+Y! (!
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'+51&$! 18! A2&B"00&( 9"+"28$'N0+$B&A! M! &''/! -! 18(! 2&7+$+,>(! 714.$(4! ,(!
2+7&,&>?/! +,H1(,%/! 2&7+$+,>(! %+X$&.(! +,%$+! 18! J18(,/! (! %$(*(4J($! +! 18!
./8B1%(2/$!(!%$(*(4J($A!
! S($(! $+'/4Z+$! +'%+! B$/*4+8(! %+$C(8/'! 2+! &8B4+8+,%($! ,18!
./8B1%(2/$! /! H1+Y! J/`+! +8! 2&(Y! '+! .J(8(8! Z+$2(2+&$/'! 5+$(2/$+'! 2+!
,98+$/'! (4+(%X$&/'A! "1! '+`(Y! H1+! ,?/! +'%+`(8! 2+B+,2+,%+'! (B+,('! 2+!
71,>T+'!+!$+5$('!2+%+$8&,(2('![!B($%&2(!B/$!18!B$/5$(8(2/$!+!H1+!B/''(8!
'+$! 2+21%CZ+&'A! #.%1(48+,%+! %(&'! 5+$(2/$+'! `:! +O&'%+8Y! 8('Y! H1+! J(`(!
./,J+.&8+,%/Y! ,+,J18! (&,2(! -! 1%&4&I(2/! ,/'! B$/5$(8('! ./8B/'&%/$+'! 2+!
89'&.(A!\(4Z+I!&'%/!'+!2+Z(!(/!7(.%/!2+Y!./8/!$+7+$&2/Y!/'!5+$(2/$+'!B'+12/!
(4+(%X$&/'Y!,(!B$:%&.(Y!'+$+8!'17&.&+,%+8+,%+!.(X%&./'!B($(!'(%&'7(I+$+8!/'!
J18(,/'! H1+! 1%&4&I+8! /'! ./8B1%(2/$+'A! ^/! +,%(,%/Y! 2/! B/,%/! 2+! Z&'%(!
7&4/'X7&./! ,?/! /! '?/Y! +! B/$%(,%/Y! '+! H1+$+8/'! $+(48+,%+! +814($! /! B$/.+''/!
./8B/'&.&/,(4Y!%+8/'!2+!'+$!./+$+,%+'!+!+814:D4/!,/'!'+1'!B/$8+,/$+'A!\(&'!
5+$(2/$+'! 71,.&/,(8! %+,2/! ./8/! *('+! /! 8+'8/! B$&,.CB&/! 2+! 71,>T+'!
8(%+8:%&.('Y!8('!1%&4&I(8!+4+8+,%/'!.(X%&./'!2/!+O%+$&/$!B($(!'+$Z&$+8!2+!
7/,%+! 2+! 2(2/'! +Y! ./8/! %(4Y! ($*&%$($&(8+,%+! 8/2&7&.($+8! /! '+1!
./8B/$%(8+,%/Y! %/$,(,2/D/! %/%(48+,%+! &8B$+Z&'CZ+4! +! ,18! B(%(8($! 2+!
(.('/! &26,%&./! (/! 2/'! B$/.+''/'! (4+(%X$&/'! +O%+$,/'! 1%&4&I(2/'! B+4/'!
J18(,/'A!!
M'%('! '/41>T+'! B(''(8!B/$! ./&'('! %?/! '&8B4+'! ./8/! /! ./8B1%(2/$! &$!
2+%+.%($!(!J/$(!2/!$+4X5&/! a+8!.(2(!1%&4&I(2/$!-!2&7+$+,%+bY!(!Z+4/.&2(2+!2(!
Z+,%/&,J(! aH1+! Z(&! 2+B+,2+$! 2(! %+8B+$(%1$(! +O%+$&/$! (/! ./8B1%(2/$! +! [!
.($5(!2+!%$(*(4J/!(!H1+!/!B$/.+''(2/$!+'%:!'1`+&%/bY!(/'!8/Z&8+,%/'!2/!$(%/!
aH1+!'?/!./,%$/4(2/'!B+4/!1%&4&I(2/$Y!8('!H1+!,?/!'(*+!+O(.%(8+,%+!H1(,2/!
,+8! ./8/! /! ./8B1%(2/$! /! +'%:! (!8/,&%/$&I($bY! [! 7$+H16,.&(! +! &,%+,'&2(2+!
./8!H1+!'+!%+.4(Y!+!81&%('!/1%$('!Z($&(,%+'Y!H1+!1%&4&I(8!B$/.+''/'!7C'&./'!(/!
,CZ+4!8&.$/'.XB&./A!#!1%&4&I(>?/!2+!5+$(2/$+'!(4+(%X$&/'!./8!*('+!,+'%+!%&B/!
2+! B$/.+''/'! -Y! +,%?/Y! &8B+$(%&Z(! ,/! '+,%&2/! 2+! ./,7+$&$! (/! ./8B1%(2/$! /!
8+'8/! 5$(1! +! .(B(.&2(2+! 2+! 7(I+$! +'./4J('! H1+! /'! B$/.+''/'! +O%$C,'+./'!
1%&4&I(2/'!B/$!H1(4H1+$!./8B/'&%/$!J18(,/A!#H1&!4+8*$(,2/Y!,/!+,%(,%/Y!(!
.&%(>?/!(,%+$&/$!2+!_+$,(,2/!e&4!aBA!Vb!H1+!,/'!(4+$%(!B($(!/'!B$/.+2&8+,%/'!










#!!"#$%&'( )&'*+"! -! (45/! H1+Y! ./8/! /! '+1! (1%/$! (! 2+'.$+Z+Y! &$+8/'!











M8! Z+I! 2&''/Y! ('! &,'%$1>T+'! B($(! %/.($! /! B&(,/! 0! (! &,2&.(>?/! oH1+! %+.4(! 2+Z+! '+$!
B$+''&/,(2(Y!./8!H1+!Z+4/.&2(2+!+!8(,%&2(!+8!*(&O/!B/$!H1(,%/!%+8B/p!0!'?/!2&$+.%(8+,%+!
5+$(2('! B/$! 18! B$/5$(8(! 2+! ./8B1%(2/$! +! %$(,'8&%&2('! &,'%(,%(,+(8+,%+! (! 18! B&(,/!
(1%/8:%&./!a/1!18!'&,%+%&I(2/$!'/7%n($+!R3U3b!H1+!('!+O+.1%(A&
!
^(! $+(4&2(2+Y! /! H1+! (H1&! %+8/'Y! -! 18! ./8B1%(2/$Y! H1+! %+,2/! /!
B$/5$(8(! ,(! '1(! B/''+Y! -! (1%/D'17&.&+,%+! +! ./,'+51+Y! +4+! B$XB$&/Y! ./8B/$!
18(! B+>(! +8! %+8B/! $+(4! +! +O+.1%:D4(Y! ,?/! J(Z+,2/! ,+.+''&2(2+! 2+!
&,%+$Z+,>?/! J18(,(Y! 18(! Z+I! /! B$/.+''/! 2+'+,.(2+(2/A! )(2(! Z+I! H1+! /!
B$/5$(8(! -! +O+.1%(2/! '(&! 18(! B+>(! 2&7+$+,%+! +! /! B$/5$(8(! B/2+$:! '+$!
+O+.1%(2/! %(,%('! Z+I+'! H1(,%('! ('! 2+'+`($8/'Y! B/$! H1(,%/! %+8B/! /!
2+'+`($8/'A!
! #%+,%(,2/!,/!B$/5$(8(!+8!'&Y!,(!'1(!Z+$'?/!&,%+$(.%&Z(Y!Z+$&7&.(8/'!
H1+! +'%(! -! ./,'%&%1C2(! B/$! Z&,%+! +! 18! 8X214/'! B/''CZ+&'! H1+! 2+! '+51&2(!
4&'%($+8/'Y!2+!(./$2/!./8!('!2+7&,&>T+'!2/!(1%/$qA!)(2(!8X214/Y!8(&'!,?/!-Y!
                                                 
4 À data de 25/07/2007, era possível executar a Lexikon Sonate online e interactivamente em: 
http://www.essl.at/works/lexson-online_CGI.html
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H1+!18(!'+.>?/Y!/1!B($%+!2+!.X2&5/!+8!H1+!+'%?/!(5$1B(2('!2+%+$8&,(2('!
&,'%$1>T+'! B($(! H1+! (! B+>(! '/+! 2+! 2+%+$8&,(2(! 8(,+&$(Y! /1! '+`(! %/.(2(!
2+,%$/!2+!2+%+$8&,(2/!+'%&4/!+!%+,J(!2+%+$8&,(2(!7/$8(A!)/8!(4%/!5$(1!2+!
4&*+$2(2+Y! /!1%&4&I(2/$Y! /1! /1Z&,%+Y! B/2+$:! +'./4J+$! H1(,%/'! +! H1(&'! 2+'%+'!
8X214/'! ./,'%&%1&$?/! (! (12&>?/! 2/! +O.+$%/! H1+! 2+.&2&$! /1Z&$A! \+8! (&,2(! (!
(4%+$,(%&Z(! 2+! ,?/! +'./4J+$! ,+,J18! +! 2+&O($! H1+! '+`(! /! ./8B1%(2/$Y!
(4+(%/$&(8+,%+Y!(!+'./4J+$!H1+!8X214/'!2+Z+$?/!&,%+$(5&$!+,%$+!'&!+!H1(,2/A!
3'%/! -Y! (! B+>(Y! 2(! 8(,+&$(! H1+! +'%:! ./,'%$1C2(Y! %(,%/! 71,.&/,(! 2+! 7/$8(!
./8B4+%(8+,%+! (1%X,/8(Y! ./8/! B+$8&%+! H1+! (451-8! ./,'%$&,`(! (! '1(!
4&*+$2(2+! (/! +'./4J+$! (B+,('! 2+%+$8&,(2/'! 8X214/'! ,('! /.('&T+'! H1+!
2+'+`($A! \+8/'! Z&,%+! +! 18(!8(,+&$('! 2&7+$+,%+'! 2+! /$5(,&I(>?/! 2(! /*$(sA!
                                                 
5 Segundo o autor, os vinte e um módulos são os que se seguem:  
Arpeggio – Harpejos de 4 a 11 notas, ascendentes ou descendentes, construídos a partir de 2-4 intervalos 
diferentes.  
Brown Chords – acordes de 1-6 notas com ritmo browniano. A estrutura harmónica é construída com 
base em séries intervalares. 
Clouds - "Nuvens" de notas rápidas e movediças dentro de uma determinada gama de frequências. 
Algumas notas são realçadas através de acentuação dinâmica. 
Dependance - Gera acordes e melodias onde a periodicidade rítmica, número de notas e registo do acorde, 
e harmonia estão dependentes de uma dada temporização de entrada.  
Esprit – Gera melodias "espressivo" de alguma complexidade, referentes ao estilo denominado "Viennese 
Espressivo".  
Figures – Figuras ornamentais em crescendo ou decrescendo. 
Glissandi - glissandos compostos de segundas maiores e menores que são sustidos pelo pedal.  
Gruppen – Parâmetros organizados em "Gruppen" de acordo com a teoria serial. Cada um dos parâmetros 
estruturais ritmo, harmonia, dinâmica e factor de duração recebem o seu próprio factor de periodicidade 
individual que determina se o respectivo valor do parâmetro em causa é mantido por um período 
considerável ("periodicity") ou muda repentinamente ("aperiodicity"). 
Hoquetus – Ritmo periódico em rubato com constantes mudanças de registos e geralmente fortes 
dinâmicas. A harmonia é construída com base em dois intervalos obtidos. 
 Joyce – Música composta através de uma abordagem radical: valores predefinidos são escolhidos 
mediante a selecção de certos princípios com o objectivo de construir uma estrutura musical.  
Melochord – Transição estrutural entre melodia e acordes. Dependendo da duração do delay de entrada 
(ED) a taxa de repetição do ED escolhido e o tamanho do acorde são determinados de acordo com a 
seuinte relação:  
 ED mais curto: alta taxa de repetição, acorde pequeno  
 ED mais longo: baixa taxa de repetição, acorde mais vasto  
Motiv – Diferentes sequências dos valores dos parâmetros (para ritmo, harmonia, dinâmica e duração)  
calculados são constantemente postas em ciclo. Através deste método o conceito de motivo (como 
tradicionalmente aparece em contextos ritmico-harmónicos) é alargado a outros parâmetros estruturais. 
Orgelpunkt – Uma nota constantemente repetida que sofre alterações de dinâmica. 
Pointilist - Parâmetros mudam a cada nota ("Punctual Music"). O âmbito dos mesmos e o tamanho das 
séries pode variar.  
PulsChords – Acordes de 1-6 notas numa pulsação constante a diferentes velocidades. A harmonia é 
constituída por séries intervalares de diferentes tamanhos.  
Replay – Diversas camadas de notas repetidas em diferentes velocidades com dinâmicas em crescendo e 
decrescendo. 
 Rêverie – Linha melódica de complexos rubati com constelações harmónicas oscilantes. 
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)(2(!8X214/! -! B/$! '&! 'X! 18(! 7/$8(! +'%$1%1$(4! +! /$5(,&I(%&Z(! 2(! B+>(A! j!
B/''CZ+4! (! /*$(! '1*'&'%&$! (B+,('! ./8! 18!8X214/! /1! ./8! 2/&'Y! /1! ./8! /'!
Z&,%+! +!18!'&814%(,+(8+,%+A!"!H1+!(H1&! +'%:! +8!.(1'(! -!18(!+'B-.&+!2+!
`/5/!2/'!2(2/'Y!./8/!,/'!7$(58+,%/'!B$/B/'%/'!`:!,/!B+$C/2/!.4:''&./Y!'X!H1+!
(B4&.(2/! ,18! B4(,/! 2+! %+O%1$(! +! ,?/! 2+! .$/,/4/5&(A! M8! 415($! 2+! 18!
7$(58+,%/!2+%+$8&,(2/!2($!415($!(!/1%$/Y!-!18(!%+O%1$(!2+%+$8&,(2(!+!18(!
8(,+&$(! 2+%+$8&,(2(! 2+! %/.($! H1+! 2:! 415($! (! /1%$(Y! /1! 8+4J/$Y! '+!
+,%$+.$1I(!./8!+4(!+!'+!8&'%1$(A!!
U+'%(! 7/$8(Y! +8*/$(! %/2(! (! B+>(! B/''(! B/2+$D'+! 2&I+$! H1+! +'%:!
81,&2(! 2+! 18! "0+$7&! ./818Y! /! H1+! (./,%+.+Y! ,(! B$:%&.(Y! -! H1+! /'! ,/''/'!
/1Z&2/'!,?/!'+$?/!.(B(I+'!2+!$+./,J+.+$!&''/!4&,+($8+,%+A!38(5&,+8/'!H1+!
/1Z&8/'! 18! +O.+$%/! 2(! B+>(! '/8+,%+! ./8! /'! B$&8+&$/'! %$6'! 8X214/'!
(.%&Z(2/'A!M! 2+B/&'Y! ,/1%$(! /.('&?/Y! ./8! /1%$/'! %$6'A!M! 2+B/&'Y! ./8! /1%$/'!





+O.+$%/'! 0! 4+8*$(,2/!(!2+7&,&>?/!2/! (1%/$;! (!!"#$%&'( 0&'*+"! -! 18(!I"$%3'
2&03'J$/.*34+&".&'$"A$"#KJ&4Y!B+4/!H1+Y!H1(4H1+$!H1+!'+`(!/!8/8+,%/!/1!
(!H1(,%&2(2+!2+!%+8B/!H1+!(!/1>(8/'Y!(B+,('!+'%(8/'!(!/1Z&$!18!+O.+$%/!0!
+8! H1+! /'! 8X214/'! '+! Z?/! (54/8+$(,2/! +! (541%&,(,2/A! MZ+,%1(48+,%+!
B/2+$+8/'! 2+21I&$! H1+! (! !"#$%&'( 0&'*+"! .($+.+! 2+! 18! +'%&4/! B$XB$&/! ,/!
'+,%&2/!+8!H1+!+'%+!+'%:!2+%+$8&,(2/![!B($%&2(;!(BX'!+'5/%($8/'!%/2('!('!
./8*&,(>T+'! B/''CZ+&'! 2/'! Z&,%+! +! 18! 8X214/'Y! ,?/! '+$:! B/''CZ+4! +Z/41&$!
                                                                                                                                               
 Ricochet – Repetições rápidas de uma mesma nota com velocidade crescente ou decrescente e alterações 
de dinâmica.  
Scala – Semelhante ao MeloChord; O material harmónico é baseado em escalas que se vão 
transformando. 
SuspChords – Acordes de 1-4 notas ligadas com pulsação constante que é estruturada pelas pausas. A 
estrutura harmónica consiste em séries intervalares onde várias notas podem ocorrer no acorde 
subsequente (suspensão harmónica).  
Trill – Trilos de 2-6 notas, dinamicamente crescendo ou decrescendo, maioritariamente acompanhadas de 
accelerando ou ritardando. 
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8(&'A! M! B/$%(,%/! ./,'&2+$($D'+D&(! 18(! /*$(! B/*$+! +! +'%(5,(2(Y!
./,%$($&(8+,%+!(!18!./8B/'&%/$!J18(,/!H1+!+'%:!+8!B+$8(,+,%+!+Z/41>?/A!
^/! +,%(,%/Y! &'%/! -! (B+,('! 18(! ./,.41'?/! %+X$&.(! &,Z&:Z+4! (! %&$($A!
S$&8+&$/Y!B/$H1+!+'%(8/'!(!(''18&$!H1+!18!./8B/'&%/$!J18(,/!,?/!%+$:Y![!
B($%&2(Y! +'%&4/'!2+%+$8&,(2/'!,+8!+'%($:!2+%+$8&,(2/Y! 4/5/!B/2+$:!+Z/41&$!
&,7&,&%(8+,%+! +! &,+'B+$(2(8+,%+Y! +,H1(,%/! (! '1(! Z&2(! 7C'&.(! /! B+$8&%&$A!
\+,J/! (4518('! 29Z&2('! H1+! &'%/! +'%+`(! 2+'2+! `:! B$/Z(2/A! Q+51,2/Y! -! H1+!
(B+'($!2((!"#$%&'(0&'*+"!+'%($!2+%+$8&,(2(!B/$!Z&,%+!+!18!8X214/'!H1+!,X'!
`:!./,J+.+8/'!a/1!B/2+8/'!+Z+,%1(48+,%+!'(*+$!H1(&'!'?/bY!,?/!B/2+$+8/'!
'(*+$! ,1,.(! H1(,2/! +4+'! '+! +'5/%($?/! %+8B/$(48+,%+A! )/8/! +8! .(2(!
./8B1%(2/$!/1Z&$+8/'!(B+,('!18!+O.+$%/!1,/!2/!H1+!-!(!814%&B4&.&2(2+!H1+!
-Y! +8! '&Y! +'%(! /*$(! a2+! 18! B/,%/! 2+! Z&'%(! 8(%+8:%&./! +! 7C'&./! -! B/''CZ+4!
./,'&2+$($!H1+!+8!.(2(!./8B1%(2/$!H1+!'+`(!+O+.1%(2(Y!+'%(8/'!(B+,('!(!
/1Z&$!(!8+'8(!/*$(!+8!+'%(2/'!%+8B/$(&'!2&7+$+,%+'bY!'(*+8/'!H1+!,+,J18!
J18(,/! B/2+$:! +'5/%($! /'! 8X214/'! %/2/'! ,(! '1(! (12&>?/Y! ,+8! ('! '1('!





%+$! +8! $+4(>?/! (! +'%(! /*$(! -;! H1(,2/! 2/&'! /1!8(&'! /1Z&,%+'! %68! ./,%(.%/!
+O(.%(8+,%+!./8!/!8+'8/!+O.+$%/A! 3'%/!,/$8(48+,%+!'X!-!B/''CZ+4!H1(,2/!
'+! `1,%(8! ,/!8+'8/! +'B(>/! 7C'&./! +! /! /1Z+8! (/!8+'8/! %+8B/A! #C! '&8Y! -!
B/''CZ+4!+!B4(1'CZ+4!H1+!(8*/'!%&$+8!('!8+'8('!./,.41'T+'!H1+!%&$($&(8!2/!







                                                 
6 Sugeridas amavelmente pela Professora Doutora Maria Filomena Molder 





























fN+! '%t4+! .l+'%! 4lJ/88+fY! fN+! '%t4+! .l+'%! 4lJ/88+! 868+fA! #! B$&8+&$(! +OB$+''?/!
./,%-8! 18(! 8+$(! *$+Z&2(2+! +B&5$(8:%&.(A! #! '+51,2(Y! Z+$'?/! ./$$+.%(! (*$+! 18(!
B+$'B+.%&Z(!81&%/!2&7+$+,%+A!U&ID,/'!H1+!/!+'%&4/!2+!18!c/8+8!-!(!'1(!$8*M"8A&&&
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18! (45/! H1+! '+! 812(! ./,'/(,%+! /! &,%+$&/$! 2+! .(2(! 18A! Q+! /! +'%&4/! +'%:!
71,2(2/!,(!&2+,%&2(2+!+!,('!Z&Z6,.&('!2+!.(2(!'+$Y!-!&8B+$(%&Z/!H1+!,?/!'X!
+4+!812+!./,'/(,%+!/!'+$!-!2&'%&,%/Y! ./8/!+Z/41(!/1!$+5$&2(!,/!8+'8/!'+$!











1%&4&I(2/$Y! +8! .(2(! 8/8+,%/Y! B/$H1+! B($%+! 2(! '1(! B$XB$&(! 1%&4&I(>?/! +!
2+.&'?/! H1(,%/! (/'! 8X214/'! H1+! +'%?/! (! '+$! 1%&4&I(2/'A! j! 18! B$/.+''/!
./,%C,1/! +! $+.&.4(2/! +8! .(2(! &,'%(,%+Y! 18(! 8&'%1$(! +8! B+$8(,+,%+!
8/Z&8+,%/! 0! /! H1+! 2+'2+! 4/5/! 7/$>(! (! H1+! ('! H1+'%T+'! +'%&4C'%&.('! 7&H1+8!
B+$%1$*(2('A!#!&,2&Z&21(4&2(2+!+!(!&2+,%&2(2+!B+$2+8D'+A!
^(! '+51,2(! B($%+! 2+'%+! %$(*(4J/! +OB4/$($+8/'! 8(&'! (! 71,2/! ('!
./,'+H16,.&('!/,%/4X5&.('!+!%+8B/$(&'!2+'%(!/*$(Y!7&.(,2/Y!B/$!(5/$(Y!(B+,('!
(!'1(!(B$+'+,%(>?/!+,H1(,%/!+,%+!7/$8(4A!




' M8! @dz@Y! /! ./8B/'&%/$! +! B$/5$(8(2/$Y! U(Z&2! )/B+! +,.+%/1! 18!
B$/`+.%/! 8+5(4X8(,/Y! H1+! %+8! B+$'+51&2/! (/! 4/,5/! 2+'%+'! (,/'! %/2/'Y!
&,%&%14(2/! oMOB+$&8+,%'! &,! R1'&.(4! 3,%+44&5+,.+p! aMR3bA! ^(! (4%1$(Y! (! '1(!
&2+&(! +$(! '&8B4+';! +4+! ./,.+*&(! 18(! #3! H1+! 7/''+! .(B(I! 2+! (,(4&'($! /! '+1!
%$(*(4J/! ./8B/'&.&/,(4! +Y! (%$(Z-'! 2/'! $+'14%(2/'! /*%&2/'Y! 7/''+! .(B(I! 2+!
2+21I&$! /! 71%1$/Y! &'%/! -Y! ./8B/$! +4(! B$XB$&(! (! ,/%(! '+51&,%+! 2(! B+>(Y! /!




'1.+''/! *('%(,%+! (''/8*$/'/A! #.%1(48+,%+! -! B/''CZ+4! %+$! (.+''/! (! /*$('!





./,'+H1+,%+8+,%+Y! 2+! %$(I+$! '-$&('! ./,'+H16,.&('Y! H1(,%/! (/! +'%(%1%/! 2(!
8+'8(! +! 2(! +'%-%&.(Y! H1+! %+$?/! 2+! '+$! .1&2(2/'(8+,%+! (,(4&'(2('A! S/$!




Q+51,2/! /! 0$+"! 2+! U(Z&2! )/B+! +! ('! 2&Z+$'('! 7/,%+'! +'%12(2('! aU(!
Q&4Z(Y!FEEGg!)/B+Y!FEEsbY!/!B$/5$(8(!71,.&/,(!%+,2/!B/$!*('+!/!8(%+$&(4!2+!
18! 2+%+$8&,(2/! ./8B/'&%/$! '/*! (! 7/$8(! 2+! 2(2/'! R3U3A! #''&8Y! '+!
H1&'+$8/'! +814($! 18! ./$(4! 2+! W(.JY! B/$! +O+8B4/Y! 7/$,+.+$+8/'! (/!
./8B1%(2/$!%/2/'!/'!./$(&'!H1+!B/''(8/'!2+!W(.JA!i1(,%/!8(&'!&,7/$8(>?/!
                                                 
7 À data de 25/07/2007 era possível obter tais obras citadas em: 
http://arts.ucsc.edu/faculty/cope/mp3page.htm
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2+Z&2/! (/! 7/$8(%/!R3U3Y! ,/! H1(4! ('! /*$('! 7/$(8! &,%$/21I&2('! ,(! *('+! 2+!
2(2/'A!M'%+!7/$8(%/!1,&Z+$'(4!B+$8&%+!H1+!.(2(!'/8!'+`(!./2&7&.(2/!./8!%$6'!
.($(.%+$C'%&.('! 2&'%&,%(';! (! (4%1$(Y! (! 21$(>?/! +! /! Z/418+A! #''&8Y! wLEY! sEEY!
@EEx!'&5,&7&.(Y!B/$!+O+8B4/Y!18(!,/%(!./8!(4%1$(!LE! aH1+!,(!+'.(4(!2+!E!(!
@FV! 1%&4&I(2(! ,/! B$/%/./4/!R3U3! ./$$+'B/,2+! (/! 2X! .+,%$(4! 2+! 18! B&(,/bY!
./8! 21$(>?/! 2+! sEE!8&4&''+51,2/'! a8+&/! '+51,2/bY! +! ./8! (4%1$(! @EE! aH1+!
%(8*-8!,18(!+'.(4(!2+!E!(!@FVY!'&5,&7&.($&(!18! 3&2+"bA!"1%$/'!B($v8+%$/'!
./8/!%&8*$+!a&,'%$18+,%/!H1+!+'%:!(!%/.($!(!,/%(b!/1!($%&.14(>T+'Y!%(8*-8!
'?/! B+$7+&%(8+,%+! H1(,%&7&.:Z+&'! 2+'%(! 8(,+&$(A! \+,2/! &'%/! +8! 8+,%+Y! /!
B$/5$(8(! B/2+! 2+B/&'! ./,Z+$%+$! %/2(! (! '1(! *('+! 2+! 2(2/'! '/,/$(! ,18(!
5&5(,%+'.(! %(*+4(! ,18-$&.(! +! /B+$($! (! B($%&$! 2(C! ./8! &,'%$1>T+'!
2+%+$8&,(2('A!!
U+'%(! 8(,+&$(! -! B/''CZ+4! ,18! %+8B/! $(I/:Z+4! H1+! /! ./8B1%(2/$!
(,(4&'+! ('! /*$('! H1+! 4J+! 7/$(8! 7/$,+.&2('! +! +'%(*+4+>(! 2&Z+$'/'( 8&950(
&A"2*'9$:! H1+! U(Z&2! )/B+! &2+(4&I/1! ./8/! 7/$8(! 2+! +814($! B$/.+''/'A!
M'%(8/'! (! 7(4($! 2+! ./&'('! ./8/! o#''&,(%1$('p! 0! B($(! 2+%+$8&,($! /! +'%&4/Y!
o$+./,J+.&8+,%/! 2+! B(2$T+'p! 0! B($(! &2+,%&7&.($! 8/%&Z/'! $+./$$+,%+'Y!
o#41'T+'p! 0! B($(! &2+,%&7&.($! .+$%/'! B$/.+''/'! 7/$8(&'! H1+! '+! $+B4&.(8A!
U+B/&'Y!(!B($%&$!2/'!2(2/'!/*%&2/'Y!-!B/''CZ+4!1%&4&I($!Z:$&('!%-.,&.('!./8/!(!
o=+./8*&,(>?/pY!o#''/.&(>?/p!/1!o3,%+5$(>?/p!B($(!B$/21I&$!18(!/*$(!,/Z(A!
\/2/'! +'%+'! B$/.+''/'! +! '1*B$/5$(8('! a2+! ./8B/'&>?/! (45/$C%8&.(Y!
(,:4&'+! 81'&.(4Y! 2+./8B/'&>?/! +! +'%$1%1$(>?/! 2+! 2(2/'Y! B$/.+''/'! 2+!
(B$+,2&I(5+8!+!#3Y!+%.Ab! 7/$(8!(4Z/!2+! 4/,5('!+OB+$&6,.&('!+! $+7&,(8+,%/'!
(/!4/,5/!2('!94%&8('!21('!2-.(2('Y!./8/!/!B$XB$&/!)/B+!+OB4&.(!+!&41'%$(!(/!
4/,5/!2/!'+1!4&Z$/Y!%+,2/!B/$!&''/!$+.+*&2/!/!+BC%+%/!+8!.(1'(!D!MR3A!
R(&'Y! %/2('! +'%('! B(4(Z$('! '?/! ./,.+&%/'! 81&%/! B$XB$&/'! H1+! )/B+!
+'%(*+4+.+1! +! H1+! B+$8&%+8! H1+! %/2/'! +'%+'! B$/.+''/'! 71,.&/,+8! +! '+!
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($%&.14+8! 2+! 18(! 8(,+&$(! 4X5&.(A! )/,%&,1(,2/! ./8! /! ,/''/! +O+8B4/! 2/'!
./$(&'! 2+! W(.JY! +! 2+! 18(! 8(,+&$(! '&8B4+'! B($(! 8+! 7(I+$! +,%+,2+$! '+8!
+,%$($! +8! 2+8('&(2/'! 2+%(4J+'! %-.,&./'! H1+! +'%?/! 7/$(! 2/! v8*&%/! 2+'%+!
+'%12/Y!/!H1+!/!B$/5$(8(!7(I!2+!'+51&2(!(!(,(4&'($!%/2(!'1(!*('+!2+!2(2/'!-!
$+%+$!(H1&4/!H1+!-! 71,2(8+,%(4;!/!+'%&4/!2/!./8B/'&%/$!+!/'!B$/.+''/'!B+4/'!
H1(&'! ('! /*$('! 7/$(8! 5+$(2('A! \+8/'! 2+! %+$! +8! 8+,%+! H1+! (H1&! "0+$7&! +!
A2&B"00&0! %68! 2+! '+$! +,%+,2&2/'! +! $+21I&2/'! (! 18(! 7/$8(! B1$(8+,%+!
8(%+8:%&.(! +! (45/$C%8&.(Y! B/$H1+! -! ./8! +''(! 4&,51(5+8! H1+! 18(! #3!
%$(*(4J(A! ^(! $+(4&2(2+Y! /! ./8B1%(2/$! o(B+$.+*+D'+p! 2+! H1+! 7/$8(! W(.J!
%+,2+! (! $+'/4Z+$! /'! '+1'! B$/*4+8('Y! B/$! %+$! ,(! '1(!B/''+!18(!H1(,%&2(2+!
./,7/$%:Z+4!2+!(8/'%$('A!!
#H1&! /*'+$Z(8/'! 21('! ./&'(';! H1+! 18!B$/.+''/! ./8B/'&.&/,(4! -! &''/!
8+'8/!0!18(!$+'/41>?/!2+!B$/*4+8(';!%+8/'!18(!,/%(Y!4/5/Y!H1(4!-!(!,/%(!
H1+! '+! '+51+Y! 2(2/! /! ./,%+O%/! H1+! Z+8! 2+%$:'! +! /! B/,%/! /,2+! H1+$+8/'!
.J+5($A!^(!./8B/'&>?/!+!,(!J($8/,&I(>?/!%$(%(D'+!2&''/!8+'8/A!#!'+51,2(!
./&'(!-!+O(.%(8+,%+!(!Z+$&7&.(>?/!H1+Y!./8!+'%+!%&B/!2+!(*/$2(5+8!2+!)/B+Y!
(/! ./,%$:$&/! 2/! H1+! '+! B/2&(! 7(I+$! ./8! /'! (45/$&%8/'! B($(! &8&%($! e1&2/!




S($(! %/2/! +'%+! B$/.+''/! 2+! (B$+,2&I(5+8! +! 2+21>?/! ./8! Z&'%(! [!
$+'/41>?/! 2+! B$/*4+8('! B/2+8/'! +,.($($! 18! ./,.+&%/! 2+! .'G"'CD&! ./8/!
+OB4&.&%(2/!B/$!_+$,(,2/!e&4!a@dzqY!BA!Fsqb;!
!
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3'%/!$+8+%+D,/'!B($(!(!,+.+''&2(2+!2+!'+!.J+5($!(!18!B/$%/Y!B($(!18!
./,'%(,%+! 741O/! 2+! +OB+$&6,.&('! +! +OB+$&8+,%(>T+'Y! +8! 8/Z&8+,%/'!
./,%$:$&/'Y!(%-!(%&,5&$8/'!18!7&8A!
M8! &,7/$8:%&.(! +! ,/! .('/! +'B+.C7&./! 2+! )/B+Y! /! ./,.+&%/! 2+!
(B$+,2&I(5+8!+'%:!&,%&8(8+,%+!$+4(.&/,(2/!./8!18!B$/.+''/!2+!%+,%(%&Z(!+!
+$$/Y!18!./,'%(,%+!(Z(,>/!+!$+.1/!H1+!Z(&!'+,2/!$+.1$'&Z(8+,%+!+O+.1%(2/!
(%-! '+! /*%+$! '1.+''/A! 38(5&,+8/'! H1+! B($(! '+! (4.(,>($! 2+%+$8&,(2/!
/*`+.%&Z/! ,18(! ./8B/'&>?/! (B+,('! (! ,/%(! o'&p! +,.(&O(Z(A! "! B$/5$(8(! 2(!
B$&8+&$(!Z+I!H1+!'+!2+B($(Z(!./8!+''(!'&%1(>?/!&$&(!+OB+$&8+,%($!%/2('!('!
,/%('!18(!(!18(Y!+!+'%('!&$&(8!'+,2/!$+`+&%(2('!(%-!H1+!/!o'&p!+$(!(.+&%+A!"!
./8B1%(2/$! 51($2($&(! +'%(! '&%1(>?/! ,(! '1(! *('+! 2+! 2(2/'! B($(! 71%1$(!
$+7+$6,.&(A! #''&8Y! 2(! B$XO&8(! Z+I! H1+! 18(! '&%1(>?/! '&8&4($! /./$$+''+Y! /!
./8B1%(2/$! `:! %&,J(! o(B$+,2&2/p! H1(4! (! '/41>?/! (2+H1(2(! +! $+'B/,2+$&(!
B$/,%(8+,%+!./8!+4(A!MO%$(B/4(,2/!&'%/!B($(!&,98+$('!'&%1(>T+'!7(.&48+,%+!
B+$.+*+8/'!H1+!H1(,%/!8(&'!Z+I+'!18!./8B1%(2/$!+O+.1%(!B$/.+''/'!8(&'!
$(B&2(8+,%+! /'! 7($:;! B/$H1+! Z(&! o(B$+,2+,2/p! (/! 4/,5/! 2/! %+8B/! H1+!
'/41>T+'! '+! Z?/! +,H1(2$(,2/! +8! .(2(! .('/Y! $+`+&%(,2/!('! /1%$('A!#''&8Y! (!
(B$+,2&I(5+8! -! +,%+,2&2(! &,7/$8(%&.(8+,%+! ./8/! '+,2/! 18! B$/.+''/!
./,%C,1/! 2+! /B%&8&I(>?/! +! 2+! (2+H1(>?/! 2('! '/41>T+'! B$/B/'%('! (/'!
B$/*4+8('! (B$+'+,%(2/'A! \/2/! +'%+! B$/.+''/! +! 2&Z+$'/'! +O+8B4/'! 2+!
(B$+,2&I(5+8Y! &,7+$6,.&(! +! (,(4/5&(! +'%?/! +OB4&.(2/'! B+4/! B$XB$&/! a)/B+Y!
FEEsY!BBA!@VV!0!F@dbA!!
!U(C! (! 714.$(4! &8B/$%v,.&(! 2(! ./+$6,.&(! +! 2(! +O%+,'?/! 2(! *('+! 2+!
2(2/'!a8(&'!2+%(4J+'!'/*$+!&'%/!'+$?/!2&'.1%&2/'!B/'%+$&/$8+,%+bA!Q+!(!*('+!
2+! 2(2/'! 7/$! 81&%/! 2&8&,1%(Y! /! ./8B1%(2/$! B/2+$:! ,?/! %+$! '17&.&+,%+'!
$+'B/'%('! B($(! 2+%+$8&,(2/'! B$/*4+8('! a4+&(D'+Y! '/41>T+'! .$+2CZ+&'! +!
71,.&/,(&'!2+!./8/!./4/.($!2+%+$8&,(2(!,/%(!+8!%(4!'C%&/bY!+!B/2+$:!%/$,($D










!S($%&,2/! 2/! B$&,.CB&/! 2+! H1+Y! B($(! `:Y! +'%(! 2+7&,&>?/! -! (.+&%+!
a7(4($+8/'!2+!(4%+$,(%&Z('!8(&'!(2&(,%+bY!+,%?/!/!B$/5$(8(!-!.(B(I!2+!B($(!





+7+.%&Z(8+,%+! -!18(!B+>(!,/Z(A!j!9"([*BJY! B/$H1+! /! +'%&4/! +! /'! B$/.+''/'!
1%&4&I(2/'! ,(! '1(! ./8B/'&>?/! 7/$(8! +814(2/'! (! B($%&$! 2/'! 2/! B$XB$&/!
./8B/'&%/$A!!
j!2+!,/%($!H1+!%/2(!(!B($%+!%-.,&.(!H1+!./,21I&1!(!+'%+!B$/.+''/!4+Z/1!





U+'2+! /'! B$&8X$2&/'! 2/! MR3Y! 81&%('! (12&6,.&('! %68! /1Z&2/! (! '1(! B$/21>?/! ,/'!




8&950( &A"2*'9$( +'B+.C7&./'! 2+! .(2(! ./8B/'&%/$' "1,' &).3/&+' 2/;'
#&.&/+$"3#,)Y! B+4/! H1+! /! ./8B1%(2/$! ,?/! +'%:! (! '+51&$! (45/$&%8/'! 2+!
./8B/'&>?/A!"!./8B1%(2/$!4&8&%(D'+!(!'+51&$Y!&''/!'&8Y!('!&,'%$1>T+'!2+!./8/!
(,(4&'($Y! $+./8*&,($Y! &,%+5$($Y! +%.AY!8('! ('! '/41>T+'! 2+! ./8/! ./8B/$Y! '?/!
2+21I&2('!.('/!(!.('/!./,'/(,%+!(!*('+!2+!2(2/'!(B$+'+,%(2(A!#''&8!'+,2/Y!
-!+''+,.&(4!Z+$&7&.($!H1+!/!B$/5$(8(!%+8!2+!%+$!.(B(.&2(2+!2+!(B$+,2&I(5+8!
+Y! B/'%+$&/$8+,%+Y! .(B(.&2(2+! .$&(%&Z(Y! B($(!,/'!2($! $+'14%(2/'! .$+2CZ+&'! +!
                                                 
8 http://arts.ucsc.edu/faculty/cope/experiments.htm, acedido à data de 25/07/2007. 
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'(%&'7(%X$&/'A! #H1&! /! H1+! '+! +,%+,2+Y! ,18! '+,%&2/! 4(%/Y! B/$! 18! $+'14%(2/!
.$+2CZ+4! +! '(%&'7(%X$&/! '+$:! 18(! B+>(! 2+! 89'&.(! H1+! /'! ,/''/'! /1Z&2/'!
$+./,J+>(8! ./8/! '+,2/! 18(! B+>(! 2/! ./8B/'&%/$! H1+! /! B$/5$(8(! +'%:! (!
%+,%($! +814($A!^18! .('/!8(&'! +O%$+8/Y! ./8/! ,X'! `:! '(*+8/'! [! B($%&2(! /!
H1+! +4+! +'%:! (! 7(I+$Y! 18! %+'%+! `:! 7+&%/! Z:$&('! Z+I+'! B/$! )/B+! +! /'! '+1'!






B$XB$&/!U(Z&2! )/B+bY! +! .$&($! o89'&.(! &,%+$+''(,%+pY! ('! '1('! B/''&*&4&2(2+'!
$+(&'! +'%?/! 4/,5+! 2+! '+! +'5/%($! (CA! )/8/! Z+$+8/'! /! B$/5$(8(! 2+! )/B+! -!
(B+,('!18(!*/(!*('+!H1+!B/2+!'+$Z&$!B($(!81&%(!+'B+.14(>?/!+!+O%$(B/4(>?/!
+!-!&'%/!H1+!Z+$2(2+&$(8+,%+!&,%+$+''(!(.&8(!2+!%12/;!(B$/Z+&%($!(/!8:O&8/!














,/! MR3! -! (! '1(! .(B(.&2(2+! &,%$C,'+.(! 2+! &J,4*01,A! )/,%$($&(8+,%+! [(
!"#$%&'()&'*+"Y! H1+! (! B($%&$! 2+! 2+%+$8&,(2/! B/,%/Y! B/2+$C(8/'! 2&I+$! H1+!
+'%($&(!+'%(5,(2(!,/!'+,%&2/!H1+!/'!8X214/'!+'%?/!%/2/'!B$-!2+%+$8&,(2/'!
2+!7/$8(!(45/$C%8&.(Y!/!MR3Y!Z&'%/!+'%($!B$/5$(8(2/!2+!8(,+&$(!&,21%&Z(!+!
2+! '+! (4&8+,%($! 2+! 18(! *('+! 2+! 2(2/'Y! B/2+! +'%($! '1`+&%/! (! %+$! 18(! Z&2(!
+'%&4C'%&.(!+!+'%-%&.(!./8B4+%(8+,%+!2&7+$+,%+A!!
"$(!Z+`(8/'!18!+O+8B4/;!'1B/,J(8/'!H1+!+,.J+8/'!(!*('+!2+!2(2/'!
2/! B$/5$(8(! ./8! /'! ./$(&'! 2+! W(.JY!8('! 4J+! (2&.&/,(8/'! 18(! '/,(%(! 2+!
R/I($%A!U(8/'!(&,2(!(/!B$/5$(8(!(!&,'%$1>?/!(2&.&/,(4!B($(!H1+!%/2('!('!
/*$('!,/Z('!H1+!+4+!B$XB$&/!.$&+Y!'+`(8!$+./,21I&2('!B($(!(!*('+!2+!2(2/'Y!+!
'+`(8! 1%&4&I(2('! ./8/! 8(%+$&(4! 2+! $(&IA! ^(! $+(4&2(2+! (.(*:8/'! 2+! .$&($!
(H1&4/!H1+!B/2+! '+$! +,%+,2&2/! ./8/!18!B$&,.CB&/!2+!81%(>?/Y! ./8/!(!H1+!
/./$$+! ,18(! B/B14(>?/! *&/4X5&.(! H1(,2/! '1$5+! 18! 5+,+! 2&7+$+,%+! +! '+!




,/%(! /1! 21('Y! /1! 18! ./8B(''/A! Q+$:! 18(! (4%+$(>?/! B$/Z(Z+48+,%+!81&%/!




`:! %+$+8/'! 21('! /*$('! o+'%$(,J('p! +! ,?/! (B+,('! 18(A! j! .4($/! H1+! (!
&,7416,.&(!%+$:!2+!'+$!8(&/$!+8!%+$8/'!+'%(%C'%&./'A!c:!8+2&2(!H1+!/!%+8B/!
a+!,/Z('!/*$('!B$/21I&2('b!Z?/!'+,2/!./8B/'%('Y!8(&'!+!8(&'!(!&,7416,.&(!2(!
'/,(%(! '+! 7($:! '+,%&$Y! `:! H1+! +4(! B$XB$&(Y! 2&''+8&,(2(! B/$! %/2/'! /'! ./$(&'!
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,/Z/'Y! +'%:! (! '+$! $+&,%$/21I&2(! ,(! *('+! 2+! 2(2/'A! i1(,2/! %&Z+$8/'!
B$/21I&2/Y!2&5(8/'Y!H1&,J+,%/'!./$(&'!,/Z/'Y!%+$+8/'!18(!*('+!2+!2(2/'!2+!
%$+I+,%/'! ./$(&'! 2+! W(.J! +! H1&,J+,%/'! ./$(&'! ./8! &,7416,.&('! JC*$&2('! 2+!
7/$8(! +OB/,+,.&(48+,%+! (18+,%(%&Z(A! "'! ./$(&'! H1+! +'%($?/! (! '+$!




^(! $+(4&2(2+! ,?/! ./,'+51&8/'! B$+Z+$! +O(.%(8+,%+! 2/! H1+! -! H1+! '+!
+'%($:!(!(B$/O&8($!/!MR3A!S$/Z(Z+48+,%+!2+!,(2(!./,J+.&2/A!M'%:!(!'/7$+$!
&,7416,.&('!+!81%(>T+'!%/%(48+,%+!,/Z('!+!&8B$+Z&'CZ+&'!2(,2/!/$&5+8!(!18!
&).$4,' %,+24&.3+&".&' ",J,A! M! &'%/! -! (45/! H1+! 'X! '+! Z(&! ,/%(,2/!
5$(21(48+,%+Y!+!./8!/!%+8B/Y!+!-!(45/!H1+!,1,.(!8(&'!%+8!7&8A!S/$%(,%/!-!
(45/! H1+! B/2+8/'! .4(''&7&.($! ./8/! '+8+4J(,%+! (/! B$/.+''/! H1+! B($+.+!
/./$$+$! ,18! '+$! J18(,/;! 18(! +Z/41>?/! &8B$+Z&'CZ+4! (.+,%1(2(! B/$!
$+7+$6,.&('!+O%+$,('!H1+!,?/!'(*+8/'!81&%/!*+8!/,2+!B/2+$:!4+Z($A!j!7:.&4!
./,`+.%1$($! 81&%('! J&BX%+'+'! +! Z+$! H1+! ('! B/''&*&4&2(2+'! '?/! &,7&,&%(';!
812(,2/! (! *('+! 2+! 2(2/'Y! /! B+'/! 2/'! o/*`+.%/'! +'%$(,J/'pY! /! %&B/! 2+!





Z&2(! +! ('! Z(&! &,%+5$(,2/! (/! 4/,5/! 2+4(Y! B/2+8/'! (28&%&$! H1+! -! B/''CZ+4!
&,'+$&$!,/Z/'!2(2/'!,(!*('+!2+!2(2/'!(!H1(4H1+$!8/8+,%/Y!+!(''&8Y!(4%+$($!
$(2&.(48+,%+! %/2/! /! B$/.+''/! +Z/41%&Z/! H1+! /! ./8B/'&%/$! Z&$%1(4! +'%($&(! (!




B/$! %+,%($! B+$.+*+$! /! H1+! '+`(! (7&,(4! (! 8+8X$&(A! ^('! B(4(Z$('! 2+! Q(,%/!
#5/'%&,J/!aFEE@Y!mA@Gb;!
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(/! ./$B/A! \/2('! +'%('! ./&'('! $+.+*+Y! B($(! ('! $+./$2($! H1(,2/! -! ,+.+'':$&/Y! +! B($(! ('!
$+%/8($Y!/!Z('%/! $+.,2&%/!2(!8+8X$&(!+!('!'1('!'+.$+%('!+! &,+7:Z+&'! ./,.(Z&2(2+';! %/2('!
+'%('!./&'('!+,%$(8!,+4(Y!.(2(!18(!B/$!'1(!B/$%(Y!+!,+4(!'?/!($8(I+,(2('A!)/,%12/Y!,?/!
'?/! ('! B$XB$&('! ./&'('! H1+! +,%$(8Y! 8('! '&8! ('! &8(5+,'! 2('! ./&'('Y! B+$.+*&2('! B+4/'!
'+,%&2/'Y!H1+!(4&!+'%?/![!2&'B/'&>?/!2/!B+,'(8+,%/!H1+!('!$+./$2(A!
!
!#! 8+8X$&(! '+$&(! +,%?/! ./8/! H1+! 18! 9"AH0$+&( 9"( $8*M"'0A! h8!
5&5(,%+'./! *(,./! 2+! 2(2/'! /,2+! %12/! /! H1+! -! (B$++,2&2/! B+4/'! ,/''/'!
'+,%&2/'! -! .$&'%(4&I(2/! +! 8+%(8/$7/'+(2/! 2+,%$/! 2/! ,/''/! .-$+*$/! '/*! (!




\/2/!/! Z('%/! $+.,2&%/! +!('! '1('! '+.$+%('! +! &,+7:Z+&'! ./,.(Z&2(2+'!,?/!
+'%?/! ./,%+8B4(2('!,18(!8+8X$&(! .&*+$,-%&.(A!^18(!8+8X$&(!J18(,(!-!
,+.+'':$&(! (! ,/>?/! 2+! +'H1+.&8+,%/;! 'X! (''&8! ,/'! 4+8*$(8/'A! ^18(!
8+8X$&(! J18(,(! $+./$2(>T+'! (''/8(8! '+8! B+2&$+8! 4&.+,>(Y!
"0A&'+*'"*8"'+"A!c:! %/2(!18(!2&8+,'?/!H1+!,?/! ./,'+51&8/'Y! %(4Z+I!B/$!
(&,2(!,?/!+,%+,2+$8/'!+8!B4+,/!/! '+1! 71,.&/,(8+,%/Y! $+B4&.($!,(! .$&(>?/!
2(!8+8X$&(!2+!18!./8B1%(2/$A!
! =+74+.%&,2/! '/*$+! (!8+8X$&(Y! +! ./,.$+%(8+,%+! +8! $+4(>?/![!89'&.(Y!
&%%5+,'%+&,!B$/BT+!18(!/*'+$Z(>?/!/B/$%1,(!a@ddFY!BA!Vzb;!
!
Q+! +1! (''/*&/! 18(!89'&.(! H1+! ./,J+>/! *+8! +! '/1! &,%+$$/8B&2/! (! 8+&/! +! '+! +8!
'+51&2(!(451-8!8+!B+$51,%($!'(*&('!./8/!./,%&,1($K!$+'B/,2+$&(;!'&8Y!.4($/A!i1+!%&B/!
2+! B$/.+''/! -! +'%+! 2+! 0*E"2( B&8&( B&'+$'5*2K! \/2(! (! ./,%&,1(>?/! 2(! 89'&.(! %+$&(Y!
(B($+,%+8+,%+Y!2+!+'%($!B$+'+,%+Y!,/!8/8+,%/!+8!H1+!+1!'(*&(!./8/!./,%&,1($A!
! )/4/H1+8!(! Z/.6'! B$XB$&/'! (! '+51&,%+! H1+'%?/;! i1(,%/! %+8B/! 4+Z(! (! '(*+$! ./8/!
./,%&,1($K!"1!'+$:!18!B$/.+''/!&,'%(,%v,+/K!^?/!+'%($+8/'!(!./8+%+$!18!+$$/!2/!8+'8/!
5-,+$/!H1+!/!2(!./,71'?/!+,%$+!18(!5$(Z(>?/!+8!2&'./!2+!18(!89'&.(!+!(!B$XB$&(!89'&.(K!
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M! ,?/! +'%($+8/'! (! B$+'18&$! H1+! '+8B$+! H1+! /1Z&8/'! 18(! 89'&.(! 2+Z+$:! +O&'%&$! 18(!
+'B-.&+!2+!5$(Z(>?/!2+''(!89'&.(!+8!2&'./Y!(!B($%&$!2(!H1(4!+4(!-!%/.(2(K!
!






2&''/! 8+'8/A! i1+! ,(! ,/''(! 8+8X$&(! (! 89'&.(! '+! %$(,'7/$8(! +!
8+%(8/$7/'+&(!,18(!&8(5+8!H1+!B+$2+!(!2&8+,'?/!%+8B/$(4Y!./8/!H1+!7&.(!
A7*'*A!!
!^18! ./8B1%(2/$Y! (! '1(!8+8X$&(! -! ./,'%&%1C2(! +''+,.&(48+,%+! B/$!
2(2/'A!#!89'&.(!,+4+!%(8*-8!,?/!+O&'%+Y!./,H1(,%/!'X!+O&'%+!H1(,2/!+4+!(!
$+B$/21IA!^(!8+8X$&(! 2/! ./8B1%(2/$! /! H1+! %(8*-8! 4:! +'%:! B$+'+,%+! -! (!
'+H16,.&(! 81'&.(4! 2('! ,/%('Y! (! &,7/$8(>?/! $+7+$+,%+! (! .(2(! B($v8+%$/!
'/,/$/! +! ./8/! 2+Z+$:! '+$! +O+.1%(2/A! \(8*-8! ,(! 8+8X$&(! 2+! 18!
./8B1%(2/$!/!H1+!+O&'%+!-!18(!89'&.(!A7*'*A!!
! #''&8Y! (! 8+8X$&(! 81'&.(4! 2+! 18! J18(,/! +! 2+! 18! ./8B1%(2/$!
B/2+8Y! ,+'%+! '+,%&2/Y! %+$! (,(4/5&('! a./8! 4&8&%+'b! H1(,%/! [! 7/$8(! ./8/!
+O&'%+8A!M! %(4! ./8/!(!8+8X$&(!81'&.(4! %+8!18(!./+$6,.&(!B$XB$&(!+!18(!
8(,+&$(! 2+! +Z/41&$! ./,%$/4(2(! /1! &,+'B+$(2(Y! %(8*-8!(!8+8X$&(! 2/!MR3!
B/2+!'+$!(4%+$(2(!2(!8+'8(!8(,+&$(!/1!B/$!B$/.+''/'!+,5+,J/'/'!+!'1*%&'A!!
\(4! ./8/! 18! J18(,/Y! ,?/! 2+B+,2+! ,+.+''($&(8+,%+! 2+! 18!8+'%$+!
a(H1+4(! 7&51$(!B$&8/$2&(4!H1+!,/'!+,'&,(!('!B$&8+&$('!$+7+$6,.&('!+!$+5$('!
B($(! H1+! B/''(8/'! 2+B/&'! %$&4J($! ,X'! /! ,/''/! .(8&,J/bY! (! B($%&$! 2+!
2+%+$8&,(2(! 7('+! 2(! '1(! +O&'%6,.&(Y! B($(! ./,%$/4($! ('! '1('! $+7+$6,.&('! +!




a2+! (./$2/! ./8! .+$%/'! .$&%-$&/'! 8(&'! /1! 8+,/'! (4($5(2/'! H1+! B/2+8! '+$!
2+7&,&2/'!B+4/!B$/5$(8(2/$bY!B($(!(2&.&/,($![!*('+!2+!2(2/'!2/!MR3A!





,/Z(! /*$(! 2+! '+8(,(! (! '+8(,(Y! /1! 2+!86'! (!86'Y! /1! (%-! 2+&O($! H1+! +4+!
2+.&2(!B/$!'&!H1(,2/!./8B/$!18(!,/Z(!/*$(bY!+!2(!8+'8(!7/$8(Y!B/2+8/'!
2+&O($! H1+! /! '+$+,2&B&%t! '+`(! 4&Z$+! a&'%/! -Y! '+8! ./,'%$(,5&8+,%/! J18(,/b!
B($(! .(B%($! ,/Z('! (H1&'&>T+'! B($(! (! *('+! 2+! 2(2/'! H1(,2/! H1&'+$A! U+''(!
7/$8(Y! /! MR3! +'%($:! (! (4&8+,%($D'+! (! '&! B$XB$&/! ./8! &,7416,.&('! H1+! ,X'!
2+'./,J+.+8/'! +! H1+! B$/Z(Z+48+,%+! +4+! %(8*-8! 2+'./,J+.+! 0! 2(!8+'8(!
8(,+&$(!./8/!18!J18(,/!H1+!Z(&!,(!$1(!+!/1Z+!2+%+$8&,(2(!89'&.(!B/$!
(.('/Y!/1!Z(&!(!18(!4/`(!+!./8B$(!18!2&'./!+!2+B/&'!/1Z+Y!5/'%(!+!'+!2+&O(!
&,741+,.&($! B/$! +4+Y! ,18(! 71%1$(! ./8B/'&>?/! '1(! 0! (H1&Y! 18(! Z+I! 8(&'Y!
$+8+%+8/'! B($(! (! .&%(>?/! &,&.&(4! 2+! _+$,(,2/!e&4! aBA! Vb;! ('! &,7416,.&('Y! /!
$+1,&$! /! %+'/1$/! &8(5&,(%&Z/! H1+! ,/'! B+$8&%+! .$&($! (! 8&'+! +,! /1Z$+! 2(!
H1(4Y!8(&'!%($2+Y!&$:!,('.+$!(!89'&.(A!
)J+5(2/'! (! +'%+! B/,%/Y! %+8/'! `:! 18! B$/5$(8(! H1+! ./8BT+!
(1%/,/8(8+,%+! +! H1+! -! .(B(I! 2+! ./,'%$1&$! (! '1(!8+8X$&(! +! /! '+1! +'%&4/!
%(8*-8! 2+! 7/$8(! (1%X,/8(dA! 3,%+$+''(Y! (5/$(Y! ./8+>($! (! %+,%($! (,(4&'($!
+'%+! 7+,X8+,/! 2/! B/,%/! 2+! Z&'%(! ($%C'%&./! +! ./8+>($! (! B$/*4+8(%&I($! +! (!
H1+'%&/,($!(!'1(!1%&4&2(2+!+!+'%(%1%/'A!!
                                                 
9 Memória, estilo e autonomia – afinal três conceitos tão problemáticos que, parece, começarem a estar 
por detrás de toda uma inquietação que se vai desenvolvendo. 













B$/5$(8('! H1+! (B($+,%+8+,%+! ./8BT+8A! S($%&,2/! 2+'%+! B$&,.CB&/! '+$:!
4+5C%&8/! (7+$&$! H1+Y! '+,2/! ./8B/'&%/$+'Y! B$/21I&$?/! ($%+! +Y!
./,'+H1+,%+8+,%+Y! '+$?/! ($%&'%('K! M8! '+51,2/! 415($Y! B/$H1+! %(8*-8!
+O+.1%(8A!^/! .('/! 2(!!"#$%&'()&'*+"! &''/! -! 74(5$(,%+;! /! B$/5$(8(Y! +8! '&Y!
,?/! 2+*&%(! ,+,J18(! B($%&%1$(A! \/.(! (! B+>(! +8! %+8B/! $+(4A! "$(Y! '+! /!
./8B1%(2/$!-! '&814%(,+(8+,%+! $'+O2A2"+"Y! &''/! ./,7+$&$D4J+D:!/! +'%(%1%/!2+!
($%&'%(K!
! ^+'%+! .('/! B/2+8/'! ./8+>($! (! (,(4&'($! Z:$&/'! B4(,/'! ./8/;! /! H1+!
B/2+$?/! '+$!2+7&,&>T+'!2+!($%+Y! +O+8B4/'!+,H1(2$:Z+&'! +!(7&,'Y!,/!+,%(,%/Y!
./,'&2+$(,2/!(!(*$(,56,.&(!2+!81&%('!2+'%('!H1+'%T+'Y!./$$+$C(8/'!/!$&'./!
2+! +,%$($! +8! .C$.14/'! Z&.&/'/'! /1! ,18! B/>/! '+8! 71,2/A! #%+,2+,2/! [!
+'B+.&7&.&2(2+! &,%$C,'+.(! 2/! B$/*4+8(! B($+.+D8+!8(&'! 9%&4! ,/%($! /! H1+! '+!
B(''(!+8!.(2(!18!2/'!.('/'!+'%12(2/'A!





^(!!"#$%&'()&'*+"! /!H1+! %+8/'!+8!./,.$+%/! -!18!B$/5$(8(!H1+! 7/&!











.+$%(! 7/$8(! 2+%+$8&,&'%(! +! '+8&D./,%$/4(2/A! M8! %+/$&(! B/2+$C(8/'Y! (BX'!
+'.$+Z+$!/!B$/5$(8(Y!/*%+$!(!B($%&%1$(!./8B4+%(!2(!B+>(A!3,7&,&%('!B:5&,('!
./8!%/2/'!/'!7$(58+,%/'!B/''CZ+&'!2+!'+$+8!+'.$&%/'A!#''&8!'+,2/Y!B+$.+*+D
'+! ./8! (4518(! 7(.&4&2(2+Y! H1+! /! B/%+,.&(4! ($%C'%&./! 2(!!"#$%&'( )&'*+"! +8!





./8! /! ]4(Z&+$'%1.P! m3! 2/! Q%/.PJ(1'+,@EA! #''&8Y! %+$C(8/'! 2+! (%$&*1&$! /!
8-$&%/! 2(! ./8B/'&>?/! (/! B$/5$(8(2/$A! ^/! +,%(,%/Y! (B+'($! 2+! %/2('! +'%('!
4&8&%(>T+'Y!'+51,2/!]/+,&5!a@dVzb;!
!
                                                 
10 Esta peça consiste numa série de fragmentos musicais pré-compostos. Cabe depois ao executante 
decidir por qual começar e a ordem pela qual os vai executar, de forma que cada interpretação é única e 
poderá soar muito diferente de uma anterior. De certa maneira assemelha-se ao Musikalisches Würfelspiel 
já referido anteriormente. 







\/$,(D'+! X*Z&/! H1+! (! #3! ,?/! %+8! ./,'.&6,.&(! 2+''(! 5$(8:%&.(!









S/$! /1%$/! 4(2/Y! (! !"#$%&'( )&'*+"! (B$+'+,%(D'+! ./8/! 18! +OC8&/!
&,%-$B$+%+A!^(!$+(4&2(2+Y!+'%+!B$/5$(8(!2(!8(,+&$(!H1+!+'%:!./,.+*&2/Y!,?/!
'+$Z+! B($(! B$/21I&$! 18(! B($%&%1$(! B($(! /1%$/'! %/.($+8Y! 8('! '&8! B($(!
+O+.1%($! +4+! B$XB$&/! (! 89'&.(! H1+Y! ./8/! (.(*:8/'! 2+! Z+$Y! +'%:! 2+! .+$%(!
7/$8(!`:!B$-D./8B/'%(A!"!'+1!5$(,2+!8-$&%/!+'%:!+8!'+$!.(B(I!2+!5+$&$!%/2(!
18(! B($%&%1$(! Z&$%1(4! ./,'%&%1C2(! B/$! &,7&,2/'! 7$(58+,%/'! +! 2+.&2&$! H1(&'!
Z(&!%/.($Y!2+!H1+!8(,+&$(!+!B/$!H1+!/$2+8Y!+8!%+8B/!$+(4A!#45/!B($(!(4-8!
2/!H1+!18!J18(,/!(.%1(4!-!.(B(I!2+!7(I+$Y!2(2(!(!+O%+,'?/!+!./8B4+O&2(2+!
2+'%(! B+>(A! Q+$:! H1+! B/2+8/'! +,%?/! (7&$8($! H1+! (!!"#$%&'( )&'*+"! -! 18!
($%&'%(Y!+,H1(,%/!&,%-$B$+%+K!!!
! S($(! $+'B/,2+$! (! +'%(! '+51,2(! H1+'%?/! B/2+$+8/'! ./8+>($! B/$! ,/'!
'/./$$+$!2/!H1+! '+`(!(! $(&I!2+! &,%+$B$+%($A!"!H1+!H1+$! &'%/!2&I+$!(7&,(4K!"!
H1+! -! &,%+$B$+%($!18(!B+>(K!"$(Y! '+51,2/!h8*+$%/!M./! a@dzzbY! (! /*$(!2+!
($%+!-!'+8B$+!B/4&''-8&.(!+!.(2(!Z+I!H1+!%/8(8/'!./,%(.%/!./8!+4(!+'%(8/'!
(! $+.$&:D4(A! ^/! 71,2/Y! &'%/! -! 18(! B&'%(! &8B/$%(,%+! B($(! (! $+'/41>?/! 2/!
B$/*4+8(A! 3,%+$B$+%($! 18(! B+>(!81'&.(4Y! ,+'%+! .('/Y! '+$:! (%$&*1&$D4J+! 18!
'+,%&2/! +! 7(I+$! 18(! J+$8+,61%&.(! '/*$+! +4(! +! 2+B/&'Y! +8! ./,'.&6,.&(Y!
$+B$/21I&D4(! ./8/!,/'!(B$/1Z+$Y!2+,%$/!2('!$+5$('!+'.$&%('!,18(!+Z+,%1(4!
B($%&%1$(A!"!B/,%/D.J(Z+!(H1&!-!/!+'%(*+4+.&8+,%/!2+!18(!$+4(>?/!+,%$+!8&8!





H1+!81&%(!./&'(! &$:! 7&.($!2+! 7/$(A!Q&8B4+'8+,%+! %/.($!18(!B($%&%1$(!,?/!-!
&,%+$B$+%($A! j! 2+*&%($! ,/%('A! j! '+$! 8+.v,&./A! u:! (! +'%+! $+'B+&%/! c+5+4! '+!
B$/,1,.&(Z(!a@dVqY!p. 294 (VI.II.iii.c));!
!
Para que, a este respeito, se possa ainda falar de arte, é necessário que o artista, em vez de dar a 
impressão de um autómato musical, que não consegue senão recitar uma lição e repetir maquinalmente o 
que lhe é prescrito, saiba animar a obra conformemente ao sentido que o compositor lhe pretendia dar e 





'17&.&+,%+'! B($(! ('! &,%+$B$+%($A! ^(! $+(4&2(2+Y! /! H1+! H1+$+8/'! 2&I+$! ./8!
&'%/K!i1(,2/!+,Z+$+2(8/'!B/$!+'%('!H1+'%T+'Y!/!H1+!+'%(8/'!(!H1+$+$!2&I+$!
-! H1+! +''(! .$&(,>(!,?/! %+8!/!2/8C,&/! ./,'.&+,%+!2(! /*$(!B($(!(!B+$.+*+$A!
M4(!/4J(!B($(!(!B(1%(!+!4&8&%(D'+!(!$+B$/21I&D4(!8+.(,&.(8+,%+A!#'!,/%('Y!(!
&,%+,'&2(2+Y! (! (5X5&.(! +8! 5+$(4! B/2+! +'%($! %/2(! .+$%(Y! ,/! +,%(,%/!
./,%&,1(8/'! (! &,'&'%&$! H1+! (H1&4/! ,?/! -! 18(! &,%+$B$+%(>?/! 2(! /*$(A! U(!
8+'8(! 7/$8(Y! B/2+8/'! %$(,'B/$! &'%/! B($(!18! ./8B1%(2/$A!"! ./8B1%(2/$!
B/2+$:!%/.($!('!,/%('!%/2('!.+$%('Y!('!B(1'('Y!('! &,%+,'&2(2+'A!^/!+,%(,%/!
+'%($:!$+(48+,%+!(!&,%+$B$+%($!(!/*$(K!M'%($:!(!'+$!($%&'%(K!!
! "!H1+!(H1&! '+! (7&51$(! -!18! .+,:$&/! +8!H1+! .4($(8+,%+!2&Z&2&8/'!(!
.(1'(!2/'!+7+&%/'A!^?/!B/2+8/'!`145($!'&8B4+'8+,%+!/!(.%/!B+4/'!'+1'!+7+&%/'!
B$:%&./'! a/! H1+! /1Z&8/'bY! 8('! %+8/'! 2+! &$! 8(&'! (4-8! +! Z+$&7&.($! ('! '1('!
/$&5+,'! +! .(1'('A! M! H1(,2/! (%$(Z+''(8/'! +'%+! B4(,/Y! Z+$&7&.(8/'! H1+! (!
!"#$%&'( )&'*+"! -! 18! B$/5$(8(! 2+! ./8B1%(2/$Y! ./8/! `:! $+7+$&2/!
+O(1'%&Z(8+,%+Y! B$-D2+%+$8&,(2/A! #%-! Z+$Y! +'%+! B$/5$(8(! ,?/! %+8!
%,")%$S"%$3A! h8! 2&(Y! +Z+,%1(48+,%+Y! H1+! 4J+! B/''(! '+$! &,.1%&2(Y! (C! /!
B$/*4+8(!B/2+$D'+D:!./4/.($!,/1%$/!B4(,/!8('Y!(%-!4:Y!%+8/'!2+!`145($!/!H1+!
%+8/'A! "$(Y! +'%+! B$/5$(8(! ,?/! %+,2/! ./,'.&6,.&(! ,?/! '(*+! /! H1+! +'%:! (!
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7(I+$A! ^?/! ./,'+51+Y! B/$! 4&8&%(>?/! B$XB$&(Y! +'%(*+4+.+$! (! %(4! $+4(>?/!
J+$8+,61%&.(!+,%$+!'&!+!(H1&4/!H1+!$+B$/21IA!)/8/!%(4Y! /!B$/5$(8(!+'%:!(!




(/! 4(2/Y! +! /1Z&$! (!!"#$%&'()&'*+"! (! %/.($! (! B+>(Y! +! 7(I+$! /!8+1! `1CI/A! M1!
B/''/!,+8!'(*+$!H1+!-!18!./8B1%(2/$!H1+!+'%:!(!%/.($Y!'&8B4+'8+,%+!/1Z&$!
+! (.J($! *+4/A! #.J($! H1+! H1+8! %/.(! -! 18! ($%&'%(A!^+'%+! .('/Y! +'%($+&! +1! (!
(%$&*1&$!18!+'%(%1%/!$+&Z&,2&.(%X$&/!2+!($%+!(!H1+8!a/1!H1+bY!B/$!'&!'XY!./8/!
Z&8/'Y!,?/!/!%+8A!Q+$:!&'%/!B/''CZ+4K!
! M1! H1(,2/! ./,%+8B4/! 18! H1(2$/! '+! ,?/! '/1*+$! /! '+1! (1%/$Y! B/''/!
(.J:D4/! *+4/! +! +,%+,2+$! H1+! -! 18(! /*$(! 2+! ($%+A! M! B/''/! +'%($! .+$%/A! ^/!






#! 2+7&,&>?/! 2+! ($%+! B($%+! 2+! 18(! ./,`+.%1$(! *('%(,%+! ./8B4+O(A!^/!
v8*&%/!2+'%+!%$(*(4J/!B$/.1$/!(B+,('!'&,%+%&I($!18!B+$.1$'/!H1+!'+!/$&+,%(!
(!B($%&$!2('!%+/$&('!2+!(451,'!B+,'(2/$+'!(,54/D(8+$&.(,/'!2/!'-.A!mm!H1+!
'+! 2+*$1>($(8! '/*$+! /! (''1,%/! a)($8/! 2{"$+tY! FEEVbA! _/$(! 2/! %$(2&.&/,(4!
81,2/! 7$(,./D5+$8v,&./Y! -! 18(! 4&,J(! 2+! B+,'(8+,%/! +'./4J&2(! ./8! *('+!






,(! 2+'./,'%$1>?/! 2(! 8+'8(! +! ,(! +41.&2(>?/! 2/'! `/5/'! 2+! 4&,51(5+8! 2+!
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VdDddbA!M''(! ./,.+B>?/! &,'%&%1.&/,(4! -!2+'+,Z/4Z&2(!8(&'! %($2+!B/$!e+/$5+!
U&.P&+Y! H1+! $+(4>(! (! (.>?/! 2+! ./,7+$&$! /! +'%(%1%/! 2+! ($%+! +8! Z+I! 2(!
./,'%$1>?/! 2(! /*$(A! U&.P&+! B$/8/Z+! (''&8! 18(! 2+7&,&>?/! H1+! ,?/! -!
+''+,.&(4&'%(Y! +'%-%&./DB'&./4X5&.(! ,+8! (7+.%&Z(! a&2Y! BBA! @E@D@@zbA! "! B-$&B4/!
7+.J(D'+! `:! ./8! e//28(,Y! H1+! 2+&O(! .(&$! 2+! Z+I! 18(! 2+7&,&>?/! 2+! ($%+Y!
(28&%&,2/! (! '1(! &8B/''&*&4&2(2+! +! (*$&,2/! ('! B/$%('! (! oi1(,2/! J:! ($%+Kp!
a&2Y! BBA! @@dD@GGbA! M'%+'! '+&'! (1%/$+'! (*$+8D,/'! ('! B/$%('! 2(! ($%+! ,18(!
B+$'B+.%&Z(!+''+,.&(48+,%+!2/!./,%+8B4(2/$!+!2(!&,'%&%1&>?/Y!2&'%(,.&(,2/D
'+!2/!($%&'%(Y!2/!.$&(2/$A!
M,%$:8/'! (''&8! ,18(! B+$'B+.%&Z(! 2+! &8B/''&*&4&2(2+! 2+! 18(!
2+7&,&>?/! 8('! '&8! ,18! 81,2/! 2+! $+&Z&,2&.(>?/A! #! ($%+! 'D&( 0"( 9"3$'":(
*B&'+"B"A! M! -! $+./,J+.&2(! +! B/2+! '+$! $+&Z&,2&.(2(! a'&,514($8+,%+Y!
&,'%&%1.&/,(48+,%+bA! h8(! ,/>?/! +8! ./,%$(B+'/! ./8! (! `:! .&%(2(! N/1&'+!
W/1$5+/&'Y!H1+!(''+,%(!/'!'+1'!B$+''1B/'%/'!+''+,.&(48+,%+!,/!($%&'%(A!M!-!
./8! +'%('! *('+'! +! ./,.+&%/'Y! ./8!18(! %+,%(%&Z(! 2+! ./,.&4&(>?/! +,%$+! +'%+'!
2/&'!81,2/'Y!H1+!Z/1!%$(*(4J($A!
M1!B$+''1B/,J/!H1+! %(4! -!($%+Y!B/$!(.J($!H1+!J/1Z+!18!($%&'%(!H1+!







Z&'%/pA!#%+,2+,2/! (! H1+! +$(!18!+'.14%/$Y! B/2+8/'! +'B+.14($! H1+!,/! B4(,/!
                                                 
11 o#$%!,++2!/,4t!*+!&,%+$+'%&,5pY!
http://www.tsha.utexas.edu/handbook/online/articles/view/JJ/fjuyq.html, acedido em 25/07/2007 
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81'&.(4! +'%('! (.+B>T+'! '+$&(8! +,%+,2&2('! ./8/!3'+I)$%3' )P' 2/&%$)3' #&'
)&/'$".&/&))3".&'&';'345,')$+24&)+&".&'23/3')&/',*J$#,A!Q+!+,%$($8/'!
,+'%+!B4(,/Y!/!H1+!-!%(8*-8!B+$7+&%(8+,%+!(.+&%:Z+4Y!+,%$(8/'!,18!%+$$+,/!


















#%+,%(,2/! ,(! $+'B/'%(! )! 2(! '+51,2(! H1+'%?/Y! .$1I(,2/! ./8! (!
$+'B/'%(! W! 2(! B$&8+&$(! a18(! 2+!81&%('! J&BX%+'+'! ./8*&,(%X$&('b! /*%+8/'!
+O(.%(8+,%+!&''/A!#$%+!-!(H1&4/!H1+!-!$+&Z&,2&.(2/!B/$!18!.$C%&./!./8/!%(4!+!




./8/! %(4Y! B/$! ./,'+H16,.&(Y! ./,'&2+$+! /! &,%-$B$+%+! a/! ./8B1%(2/$b! 18!
($%&'%(A!_&.(!(!$+''(4Z(Y!,/!+,%(,%/Y!H1+!,+'%+!.('/Y!'+$:!'+8B$+!18(!8+$(!
/B&,&?/! '1*`+.%&Z(! +! .($+.+$:! 2+! 18! +'%(%1%/! &2+,%&%:$&/Y! &'%/! -Y! '+$:! 18!
+'%(%1%/!(%$&*1C2/!B/$!18!&,2&ZC21/!(!/1%$+8Y!(B+,('!%+8B/$:$&/!+!715(I!+!
,?/!18!+'%(%1%/!H1+!'+!B$+,2+!./8!(!$+(4!./,2&>?/!B+$8(,+,%+!2/!+,%+A!^?/!
,/'! B/2+8/'! +'H1+.+$! H1+Y! (.&8(! 2+! %12/Y! H1(4H1+$! .$C%&./! a+! +,%+,2(8/'!
 - 44 - 
 
H1+! H1(4H1+$! /1Z&,%+! %+8! /! B/%+,.&(4! B($(! '+$! 18! .$C%&./b! '/7$+! 2+! 18(!
&41'?/! H1(,2/! .J+5(! (/! B/,%/! 2+! B/2+$! ./,'&2+$($! 18! ./8B1%(2/$! 18!
($%&'%(A!u:!Z&8/'!H1+!-!B/''CZ+4!%(4!(./,%+.+$!'+!+1!B($%&$!2+!18!B$+''1B/'%/!
+$$(2/Y! H1+! /! +O+.1%(,%+! -! J18(,/A! ^/! +,%(,%/Y! '+! +1! %&Z+$! B4+,(!
./,'.&6,.&(!2+!H1+!/!+O+.1%(,%+!2(!/*$(!2+!($%+!-!18(!8:H1&,(Y!/!H1+!8+!
B/2+$:!4+Z($Y!8+'8/!(''&8Y!(!./,'&2+$($!H1+!J:!(4&!($%+K!!









'1('! .($(.%+$C'%&.('! 2+Z+8/'! ./,'&2+$($! ./8/! 18(! ,/Z(! 7/$8(! 2+! ($%+! &,2+B+,2+,%+!
2(H1+4(!H1+!-!B$/21I&2(!B+4/!($%&'%(!J18(,/!H1+!+'%+Z+!,(!/$&5+8!2/!B$/.+''/A!"1!'+`(Y!(!
&,%+4&56,.&(! ($%&7&.&(4! B/2+! 5+$($! 18(! ($%+! ($%&7&.&(4A! ^+'%+! '+,%&2/! (! ($%+! ($%&7&.&(4!
B$/21I&2(!B/$!$/*'!H1+'%&/,(!,?/!'X!('!,/>T+'!./$$+,%+'!2+!($%+!+!.14%1$(Y!./8/!/!B$XB$&/!




"! H1+! $+(48+,%+! ,/'! ./4/.(! B+$(,%+! 18(! B$/Z/.(>?/! ,/! 8C,&8/!
&,%+$+''(,%+! 0! '+$8/'! .(B(I+'! 2+! .$&($! (45/!8"7J&2! H1+! ,X'! ,18! 2/8C,&/!




./8B1%(2/$! ./,'+51+! $+'/4Z+$! B$/*4+8('! (45/$C%8&./'! (%$(Z-'! 2+! ./8B1%(>?/! 2&5&%(4A!
#''&8Y! 2+'2+! H1+! (! ($%+! %+,J(!18!B$/.+2&8+,%/! (45/$C%8&./Y! 18! ./8B1%(2/$! -! .(B(I! 2+!
8(,&7+'%($!(!'1(!B$XB$&(!(%&%12+!($%C'%&.(A!aAAAb!
                                                 
12 Ver os ensaios Manifesto da Arte Simbiótica, 2004 e A arte na era da sua reprodutibilidade digital, 
2006. Disponíveis em http://www.lxxl.pt, à data de 25/07/2007. 
13 Ver o ensaio Kawano, Hiroshi, What is computer art?, 1976.  





! "'! +,'(&/'! 2+'%+'! ($%&'%('! ./,H1(,%/! B/''(8! +OB$+''($! 18(! .$+,>(!
Z:4&2(!+!4+5C%&8(!B($(!+4+'Y!.($+.+8!2+!(451,'!71,2(8+,%/'!H1+!8+!B($+.+8!
&8B/$%(,%+'! +! H1+! %+8/'! Z&,2/! (! 2&'.1%&$! (/! 4/,5/! 2+'%+! %$(*(4J/A! #%-!
B/$H1+!7(I+$!($%+!2+'%(!8(,+&$(!a$/*X%&.(bY!B($+.+!B$!+8!.(1'(!('!.$+,>('!
2+! /1%$/'! ($%&'%('! ./,%+8B/$v,+/'Y! ./8/! B/$! +O+8B4/Y! N/1&'+! W/1$5+/&'!
a@ddzb;!
!










18(! 7&,(4&2(2+!,(! /*$(Y! (! &2+&(! 2+!G&'+*9"Y! 2+! B+$'+51&$! 18!/*`+.%&Z/Y! 2+!





! S/$! &''/Y! H1(,2/! ('! ./,7$/,%(8/'! ./8! /! B/'&%&Z&'8/! 2+'+,7$+(2/! 2+!
](n(,/!/1!R/1$(Y!B+$.+*+8/'!H1+!+'%(8/'!+8!BX4/'!(,%(5X,&./'!2(!.$&(>?/!
($%C'%&.(A! #''&8Y! H1(,2/! 2+.&2&8/'! (%$&*1&$! 18! +'%(%1%/! 2+! ($%&'%(! (! 18(!
8:H1&,(Y! &''/! 'X! B/2+! (./,%+.+$! B/$H1+! J:! 18(! Z&'?/! 2&'%/$.&2(! 2/!
7+,X8+,/! +! 2/! +,%+,2&8+,%/! 2(! .(1'(4&2(2+! 2(! ($%+A! =+./,J+>/! H1+! /!
./8B1%(2/$!-!($%&'%(!H1(,2/!+4+!8+! &412+!(/!B/,%/!2+!+1!B+,'($!H1+!+4+!-!
$+'B/,':Z+4!B/$!(.>T+'!,?/!&8B1%:Z+&'!(/!B$/5$(8(2/$A!




,?/! 2/! +7+&%/! B($(! (! .(1'(A! Q(4Z(51($2(,2/! +'%(! $+''(4Z(Y! %+8/'! H1+! /!
./8B1%(2/$! +,H1(,%/! '+$! &,'%$18+,%(4&I(2/Y! ,?/! (1%X,/8/! +! ,?/!
./,'.&+,%+Y! `(8(&'! B/2+$:! $+&Z&,2&.($! H1(4H1+$! +'%(%1%/! B($(! '&A! Q+,2/!
(''&8Y! H1(4H1+$! +'%(%1%/! H1+! +4+! %+,J(! '+$:! '+8B$+! (%$&*1C2/! B/$! ,X'! +Y!
./8/! %(4Y! '1*`+.%&Z/! a'+8! 71,2(8+,%/! &,'%&%1.&/,(4! /1! .&+,%C7&./bA! #''&8Y!
B($(! '+! ./,'+51&$! (4518(! /*`+.%&Z&2(2+! .&+,%C7&.(! a'+! %(4! -! B/''CZ+4! /1!
2+'+`:Z+4bY!%+$+8/'!2+!+8B$+5($!18!.$&%-$&/!1,&7/$8+!+!4X5&./A!)/,H1(,%/!/!
B$&8+&$/! .$&%-$&/!-!18!.$&%-$&/!2+! $&5/$!+! 7(.&48+,%+!/*'+$Z:Z+4! a('! .(1'('Y!
&'%/!-Y!/'!B$/.+''/'!(45/$C%8&./'!2+!./8B/'&>?/bY!/!'+51,2/!a/'!+7+&%/'Y!&'%/!-Y!
(! $+.+B>?/! 2(! /*$(b! '+$:! '+8B$+! 18! .$&%-$&/! Z/4:%&4! +! '1*`+.%&Z/A! ^(2(!
5($(,%+! H1+! 8+'8/! H1+! (451-8! /*'+$Z+! /'! +7+&%/'! 2(! !"#$%&'( )&'*+"! /'!
B/''(!./,'&2+$($!&,%+$+''(,%+'!/1!+,%+,26D4/'!./8/!($%+A!!
#''&8Y!18(!./,.41'?/Y!B($(!`:!&,%+$8-2&(Y!-!H1+!(!!"#$%&'()&'*+"!,?/!
%+8! +'%(%1%/! 2+! ./8B/'&%/$(! a+,H1(,%/! ($%&'%(b! B/$H1+! ,?/! ./8BT+!
./,'.&+,%+8+,%+! a(B+,('! /$5(,&I(! 2+! 7/$8(! B$-D2+%+$8&,(2(! +! /$5(,&I($!
(45/$&%8&.(8+,%+! -! (B+,('! 18! ('B+.%/! 8+.v,&./! 2+! ./8B/$bY! +! ,?/! %+8!
+'%(%1%/! 2+! &,%-$B$+%+! B/$H1+! ,?/! +'%(*+4+.+! 18(! $+4(>?/! J+$8+,61%&.(! +!
./,'.&+,%+!./8!(!/*$(!H1+!+'%:!(!B$/21I&$Y!(B+,('!8+.v,&.(A!U+'%(! 7/$8(Y!
,?/!-!($%&'%(Y!(!,?/!'+$!,/!.('/!+O.+B.&/,(4!2+!18(!$+&Z&,2&.(>?/!'1*`+.%&Z(Y!
+! ,+.+''($&(8+,%+! ($*&%$:$&(! +! &41'X$&(Y! B/$! %+$.+&$/'Y! ,(! /*'+$Z(>?/! 2/'!
'+1'!+7+&%/'A!!





^('! B/%+,.&(4&2(2+'! 2+'+,Z/4Z&2('! B+4(! #3! 2+! U(Z&2! )/B+Y! %(4! ,/!
+,%(,%/! ,?/! -! 4&,+($A! ^(! $+(4&2(2+Y! ,+'%+! '+51,2/! +'%12/! 2+! .('/!
(B$+'+,%(2/Y!Z+$&7&.(8/'!H1+!(./,%+.+8!./&'('!81&%/!2&'%&,%('!H1+!B/2+$?/!
(4%+$($!$(2&.(48+,%+!('!./,'+H16,.&('!2/'!+,1,.&(2/'A!!
S$&8+&$/Y! /! B$/5$(8(! 2+! )/B+Y! '+51,2/! (! '1(! 2+7&,&>?/Y! ,?/! 'X! -!
.$&(%&Z/! ./8/! +7+.%&Z(8+,%+! ./8BT+A! #H1&! Z(8/'! (,(4&'($Y! 2+'2+! `:Y! +'%+'!
2/&'! 7+,X8+,/'A! )/8BT+Y! B/$H1+! ,?/! '+! 4&8&%(! (! '+51&$! &,'%$1>T+'! B$-D
B$/5$(8(2('! H1(,%/! [! 7/$8(! 2+! .$&($! +! 2&'B/$! '/,'! (/! 4/,5/! 2/! %+8B/A!"!
B$/5$(8(! 2+! )/B+Y! ./8/! `:! Z&8/'Y! ,+.+''&%(! 2(! .$&(>?/! 2+! 18(! *('+! 2+!
2(2/'Y!H1+!B($(!%/2/'!/'!+7+&%/'!-!/!H1+!./,'%&%1&!'1(!8+8X$&(!+!$+7+$6,.&('A!
u:! Z&8/'! %(8*-8! H1+Y! +8! 94%&8(! &,'%v,.&(Y! %+8! /! B/%+,.&(4! 2+! (! .$&($!
'/I&,J(!./8!/!(1OC4&/!2/!'+$+,2&B&%tA!U+B/&'!/!H1+!(H1&!'+!B$/.+''(!-! %/2/!
18! 2+'+,$/4($! 2+! (.>T+'Y! ,?/! 2+! &,'%$1>T+'! B$-DB$/5$(8(2('Y! 8('! 2+!
#&#*0O&)A! )/8/! `:! +OB4&.(2/! +8! .(BC%14/! (,%+$&/$Y! /! B$/5$(8(! 2+! )/B+!




S($(! H1+! /'! B$/5$(8('! 2+! ./8B1%(2/$! .$&+8Y! -! &8B+$(%&Z/! H1+! +4+'! B$XB$&/'!




./8/! '+! B$/.+''(! (! 7/$8(! 2+! /*%+$! 18! $+'14%(2/! '/,/$/! -! ./8B4+%(8+,%+!
2&7+$+,%+A! ^/! B$&8+&$/! .('/! %C,J(8/'! '&8B4+'! /$5(,&I(>?/! 2+! &,'%$1>T+'!
2(2('Y!(H1&! %+8/'! &,7+$6,.&('!(!B($%&$!2+!8+8X$&('!.$&(2('!0!(45/!H1+Y!2+!
.+$%(! 7/$8(Y! '+! (B$/O&8(! 81&%/! 8(&'! 2/! $(.&/.C,&/! &,21%&Z/! H1+! 18! '+$!
J18(,/! '+51+! H1(,2/! B$/.1$(! .$&($! (45/! +! (45/! H1+! .(*+! ,/! .+$,+! 2(!
2+7&,&>?/! 2+! .$&(%&Z&2(2+! (2/B%(2(! B/$! )/B+;! /! +'%(*+4+.&8+,%/! 2+! ,/Z('!






2(! (1%/,/8&(! +8! $+4(>?/! (/! '+$! J18(,/A! u:! %C,J(8/'! Z&'%/! ,18! .(BC%14/!
(,%+$&/$!H1+!18(!B/%+,.&(4&2(2+!2+'%(!&,Z+,>?/!'+$&(!(!2+!B/2+$!5+$($!(!'1(!
*('+!2+!2(2/'!./8B/,2/!(4+(%/$&(8+,%+!+8!H1(4H1+$!(4%1$(Y!1%&4&I(,2/!18!
$+4X5&/! (4+(%X$&/! /1! /1%$/! .$&%-$&/! '&8&4($A! U(!8+'8(!8(,+&$(Y! B/2+$+8/'!
&,21I&$!+''+!8+'8/!8+.(,&'8/!,/!71,.&/,(8+,%/!2/!B$XB$&/!./8B1%(2/$A!#!
%+.,/4/5&(! 2+! J/`+! `:! /! B+$8&%+A! #! 9,&.(! ./&'(! H1+! %+8/'! 2+! 5($(,%&$! -! (!
(4&8+,%(>?/!2/!./8B1%(2/$!a%+$:!2+!%+$!+4+.%$&.&2(2+!B+$8(,+,%+bY!%(4!./8/!
H1(4H1+$! '+$! J18(,/! %+8! 2+! %+$! /'! '+1'! '&,(&'! Z&%(&'! '+8B$+! +8!
71,.&/,(8+,%/!B($(!B/2+$!(./$2($Y!8+O+$D'+Y!$(.&/.&,($Y!'+,%&$Y!+8/.&/,($D
'+Y!%/8($!2+.&'T+'Y!+%.A!\+,2/!/!./8B1%(2/$!+4+.%$&.&2(2+!B+$8(,+,%+!-!7:.&4!
B$/5$(8($! 18! %+8B/$&I(2/$! (4+(%X$&/! a(H1&! $+8+%+8/'! 2+! ,/Z/! B($(! /!
.(BC%14/! o./8/! -! H1+! 18! ./8B1%(2/$! 7(I! 18(! +'./4J(KpbY! /1! H1+! $+(`(! (!
2+%+$8&,(2/'! .$&%-$&/'! 2+7&,&2/'! B+4/! B$/5$(8(2/$! a%+8B+$(%1$(! +O%+$&/$Y!
418&,/'&2(2+Y! J/$(! 2/! 2&(bY! B($(! H1+! +'%+! 2+B/&'! B/''(! 2+.&2&$! '/I&,J/!
H1(,2/! 4&5($D'+Y! H1(,2/! &$! [! &,%+$,+%! ./,'%$1&$! /1! 2+'%$1&$! 8+8X$&(Y!
./8B/$Y!%/.($Y!+%.A!!
Q+$:! H1+! (.(*:8/'! 2+! %/$,($! /! ./8B1%(2/$! (1%X,/8/! ./8! +'%+'!
8+.(,&'8/'! %/2/'K!#! $+'B/'%(!(&,2(!,?/! -!*+8!.4($(Y!8('!2+! .+$%(! 7/$8(!
'&8A! Q+! ./,.+*+$8/'! H1+! /! ./8B1%(2/$! (5/$(! -! .(B(I! 2+! '1*'&'%&$! B/$! '&!
B$XB$&/! (%-! H1+! 18! &8B/,2+$:Z+4! (./,%+>(! a(Z($&(Y! 7(4J(! 2+! 41IbY! Z+$+8/'!
H1+!+'%(8/'!,(!B$+'+,>(!2+!(45/!./8!'+8+4J(,>('!(/!./8B/$%(8+,%/!2+!18!
'+$! Z&Z/! ,(! ,(%1$+I(;! -! B$+.&'/! 5+$:D4/Y! -! B$+.&'/! +,'&,($D4J+! 18!8C,&8/!
B($(! H1+! B/''(! '1*'&'%&$! +Y! (! B($%&$! 2+! 18! .+$%/! +'%:5&/! 2+! +Z/41>?/Y!
B/2+8/'! 2+&O:D4/! B/$! '1(! ./,%(! H1+! +4+! '/*$+Z&Z+$:! '/I&,J/A! ^+'%+! .('/!
%+8/'!2&Z+$'/'!B/,%/'! ./81,';! -!,+.+'':$&/! ./,'%$1&$! /! ./8B1%(2/$! +!2($D
4J+!('!&,'%$1>T+'!8C,&8('!2+!./8/!Z&Z+$!a&,'%(4($!/!B$/5$(8(!2+!)/B+!+!/'!
%+8B/$&I(2/$+'!,+.+'':$&/'bY!8('!(!B($%&$!2+''+!8/8+,%/Y!2+&O(8/'!2+!%+$!
H1(4H1+$! ./,%$/4/! '/*$+! /! H1+! '+! B(''($:A! ^18! 4(&Z/! 2+! &,5+,1&2(2+!
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8+%(7X$&.(Y! +4+! %/$,($D'+D:! 18! B(''($&,J/! H1+! (*(,2/,/1! /! ,&,J/! +! Z/(!
81,2/!7/$(![!2+'./*+$%(!2/!'+1!$18/A!)/8B4+%(8+,%+!&8B$+Z&'CZ+4!+!7/$(!2(!








'+51&$! 18! &8B14'/! H1+! ,?/! -! ./8(,2(2/! B+4(! '1(! Z/,%(2+A! #H1&Y!
B/2+$C(8/'!(%+,%($!,18(!%+'+!2+!](,%!aFEE@Y!w#qqqx!wWqVFxb;@q
!
#! .(1'(4&2(2+! '+51,2/! ('! 4+&'! 2(! ,(%1$+I(! ,?/! -! (! 9,&.(! 2+! /,2+! B/2+8! '+$!
2+$&Z(2/'! /'! 7+,X8+,/'! 2/! 81,2/! ,/! '+1! ./,`1,%/A! c:! (&,2(! 18(! .(1'(4&2(2+! B+4(!
4&*+$2(2+!H1+!-!,+.+'':$&/!(28&%&$!B($(!/'!+OB4&.($A!
!












i1(,2/!(5/$(! aB/$! +O+8B4/b!8+! 4+Z(,%/!2(! .(2+&$(Y! ./8B4+%(8+,%+! 4&Z$+! +! '+8!(!
&,7416,.&(!,+.+''($&(8+,%+!2+%+$8&,(,%+!2+!.(1'('!,(%1$(&'Y!,+'%(!/./$$6,.&(Y! ./8!%/2('!
('! '1('! ./,'+H16,.&('! ,(%1$(&'Y! (%-! (/! &,7&,&%/Y! &,&.&(D'+! (*'/41%(8+,%+! 18(! ,/Z(! '-$&+Y!
+8*/$(! H1(,%/! (/! %+8B/! '+`(! (B+,('! 18(! '-$&+! B$+.+2+,%+A!)/8!+7+&%/Y! +'%(! $+'/41>?/! +!
+'%+!(.%/!,?/!'?/!(!./,'+H16,.&(!2+!'&8B4+'!(.>T+'!,(%1$(&'Y!,+8!(!8+$(!./,%&,1(>?/!2+4('Y!
                                                 
14 Antinomia da Razão pura, terceiro conflito das ideias transcendentais.  
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B/$H1+! ('! .(1'('! ,(%1$(&'! 2+%+$8&,(,%+'! .+''(8! B/$! ./8B4+%/! ./8! $+'B+&%/! (! +'%+!







,(%1$+I(! +! H1+! '+! '1.+2+8! 18('! ['! /1%$('! +8! .(2+&(A! M! ('! .(1'('!
+'B/,%v,+('!/1!B/$!4&*+$2(2+!H1+!'?/!(H1+4('!H1+!'+!&,&.&(8!9&('*9*Y!,18!
2+%+$8&,(2/!B/,%/A!!








,(%1$(&'Y! ,?/! B/2+! &,(151$($! +'B/,%(,+(8+,%+! 18(! ,/Z(! .(2+&(! 2+!
B$/.+''/'!9&('*9*Y!'+8!%+$!'&2/!B$-D2+%+$8&,(2/A!!
"! 2+%+$8&,&'8/! %(8*-8! +'%:! B$+'+,%+! +8! ](,%Y! 8(&'!






B$XB$&/'! 4&8&%+'! aAAAb! "! '1`+&%/! w-x! &,.(B(I! 2+! '1'B+,2+$! /! `1CI/! +! 2+! ,?/! '+! 7&($! ,('!
(B($6,.&('!&8+2&(%('A!R('!%(4!4&*+$2(2+!$+Z+4(D'+!+4(!B$XB$&(!Z+$%&5&,/'(A!
!R(&'! B$+.&'(8+,%+Y! (! B/'&>?/! 2+! 18(! 4&*+$2(2+! &,%+&$(8+,%+! ,?/! 2+%+$8&,(2(!
&,'.$+Z+D'+! ./,%$(! /! 2+%+$8&,&'8/! '1*`(.+,%+! (/! B$/`+.%/! 54/*(4! 2(! .&6,.&(Y! (! B($%&$! 2/!
'-.14/!mk33!0! +8*/$(Y! '+8!29Z&2(Y!,?/!J(`(! 3&28*78"'+"! a,+8! %+/4/5&.(8+,%+b! H1(4H1+$!
&,./8B(%&*&4&2(2+!+,%$+!4&*+$2(2+!+!2+%+$8&,&'8/!.&+,%C7&./!DY!,18!./,74&%/!.1`(!+OB$+''?/!








8:H1&,(! ,?/Y! (,./$(D'+! '/*$+%12/! ,(! .$+,>(! H1+! `:! +8! ,X'! B+$21$(! H1+!
'/8/'!4&Z$+'A!#.$+2&%(8/'!,(!,/''(!.(B(.&2(2+!+!,(!,/''(!Z/,%(2+!2+!%/8($!
2+.&'T+'! H1+! ,?/! '?/! 2+%+$8&,(2('! B/$! .(1'(4&2(2+'! ,(%1$(&'A! j! Z+$2(2+!
H1+! %12/!B/2+$:! '+$!18(! &41'?/Y!8('!,?/! %+8/'! 7/$8(!2+! /! ./8B$/Z($! /1!
$+71%($A!
#&,2(!(''&8Y!J:!(!2&7+$+,>(!'1*'%(,.&(4!2+!H1+Y!,(!./8B$++,'?/!2+'%+!
7+,X8+,/Y! B/2+8/'! (./8B(,J($! /! 8+.(,&'8/! 2+%+$8&,&'%(! H1+! (7+.%(! /'!
(.%/'! 2+! 18(! #3Y! +,H1(,%/! +''+! 8+.(,&'8/! ,/! c/8+8! B+$8(,+.+! 18!
8&'%-$&/A!#!J(Z+$!18!2+%+$8&,&'8/!J18(,/!,?/!%+8/'!18(!B+$'B+.%&Z(!H1+!
/!./,'&5(!(./8B(,J($Y!2(C!2+./$$+!(!.$+,>(!,/!4&Z$+!($*C%$&/Y!B+4(!+Z&26,.&(!
2+! ,X'! 8+'8/'Y! 2+! 1'($8/'! (! ,/''(! Z/,%(2+! +! ,?/! ,/'! '+,%&$8/'!
2+%+$8&,(2/'A! #! '+$! 18(! &41'?/! +4(! '+$:! ./,'%&%1%&Z(! 2/! ,/''/! B/,%/! 2+!
Z&'%(A!!
MY! B($%&,2/! 2+''+! 8+'8/! B/,%/! 2+! Z&'%(! ./,'%&%1%&Z/! +8! H1+! ,/'!
'+,%&8/'!4&Z$+'Y!+,%?/!(!#3!(B($+.+!,(%1$(48+,%+!2+%+$8&,(2(A!3'%/Y!B/$H1+!
'/8/'! .(B(I! 2+! (./8B(,J($! /! '+1! B$/.+''/! 2+! 2+%+$8&,(>?/! aJ:! '+8B$+!
(451-8! H1+! ./,.+*+! (! #3! +! 2+%+$8&,(! ('! '1('! $+5$('! *:'&.('! 2+!




%+8! /! B/%+,.&(4! 2+! &,(151$($! 18(! (.>?/! (! B($%&$! 2/! I+$/Y! '+8! '+$!
./,'&2+$(2(!18(!.(1'(4&2(2+!,(%1$(4Y!/!MR3!(1%X,/8/!5+$(!%/2('!('!(.>T+'!
./8/! .(1'(4&2(2+! ,(%1$(4A! M4('! 2+./$$+8! %/2('! &8B+$(%&Z(8+,%+! 2/'!
.$&%-$&/'!H1+!4J+!7/$(8!&,.1%&2/'!B+4/!B$/5$(8(2/$!,/!'+1!%+8B/$&I(2/$A!Q+!
                                                 
15 Um sincero agradecimento ao Dr. Fábio Serranito, que me elucidou nesta pertinente observação. 
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#! ./,'+H16,.&(! 2+! 18(! 8:H1&,(! ./8B/'&%/$(! +! .$&(%&Z(! (1%X,/8(Y!
B+4/!8+,/'!(/!,CZ+4! 2/! '+1! 71,.&/,(8+,%/Y! -! %/2(Z&(!81&%/! &8B/$%(,%+! (/!
,CZ+4!2/!+'%(%1%/!/,%/4X5&./A!#B+'($!2+!,?/!B/2+$!'+$!($%&'%(!a(!,?/!'+$!,('!
./,2&>T+'! +O.+B.&/,(48+,%+! ($*&%$:$&('! `:! Z+$&7&.(2('! ./8! (( !"#$%&'(
)&'*+"bY! %+8/'!H1+Y!,(!(B($6,.&(Y!2&7&.&48+,%+! '+! +,H1(2$(!,/!H1+! '+$&(!(!
2+7&,&>?/!2+!%$(2&.&/,(4! &,'%$18+,%/!H1+!(*$+!%/2/!+'%+!+'%12/A!3'%/!B($+.+!
'15+$&$!H1+!B/2+$+8/'!%+$!2+!.$&($!18!/1%$/!+'%(%1%/!B($(!+'%(!#3A!











./8B/'&%/$('&,%-$B$+%+'Y! 71,2(8+,%(2('! B/$! 2/&'! .('/'! 2+! +'%12/! 81&%/!
+'B+.C7&./'! +! ('! B/%+,.&(4&2(2+'! 2+./$$+,%+'! 2/'! 8+'8/'A! R/'%$:8/'! +8!
'+51&2(!./8/!+''+'!8+'8/'!+,5+,J/'!'+!$+4(.&/,(Z(8!./8!/'!./,.+&%/'!2+!
($%+! +! ($%&'%(! '+51,2/! ('! 2+7&,&>T+'! +! (B/$&('! (2+H1(2('! (/! '+1! ./,%+O%/A!
=+'%(D,/'! (5/$(! B($%&$! B($(! 18(! (,:4&'+! 2/! '+1! +'%(%1%/! /,%/4X5&./! B($(!
B+$.+*+$8/'!(7&,(4!(!H1+!./,.41'T+'!.J+5(8/'A!
U+./$$+,%+!2/'!.(BC%14/'!(,%+$&/$+'Y!%+8/'!H1+!/'!B$&,.&B(&'!8-$&%/'!(!
18! +'%(%1%/! H1+! 7/&! $+&Z&,2&.(2/! B/$! .+$%/'! %+X$&./'Y! B($(! /'! (1%X8(%/'Y!
.(+8! B/$! %+$$(! H1(,2/! '/8/'! ./,7$/,%(2/'! ./8! (B%&2T+'! +! .(B(.&2(2+'!
+''+,.&(48+,%+! ./,7&,(2('! (/! '+$! J18(,/A! ^+'%+! B/,%/! (! ,/>?/! 2+!
%,")%$S"%$3! %+8! '&2/! (H1+4(! H1+! +8!8(&/$! +Z&26,.&(! %+8! +'%(2/A!"1%$('!
J:Y!,/!+,%(,%/Y!H1+!%68!(B($+.&2/!./,%/$,(2('A!)/B+!./,%/$,/1!81&%/!*+8!(!
,/>?/!2+!.$&(%&Z&2(2+Y!(/!2+7&,&D4(!2+!18(!7/$8(Y!H1+!'+,2/!(.+&%:Z+4Y!(.(*(!
B/$! '+$! &,%+5$(2(! +! (''&8&4(2(! 2+! 18(! 7/$8(! B/''CZ+4! ,18(! #3A! M'%+'!
B+H1+,/'! B(''/'Y! (! H1+! H1('+! B/2+8/'! .J(8($! o./,Z+,>T+'! +814(2/$('pY!
'?/!&,%+$+''(,%+'!,(!8+2&2(!+8!H1+!%+,%(8/'Y!H1('+!H1+!'/./$$+,2/D,/'!2+!





=/'(4&,2! S&.($2A! M4(! 7+I! 18! (%1$(2/! +'%12/! '/*$+! ('! +8/>T+'! +! %+,%/1!
B$+./,&I($!2+!H1+!7/$8(!+'%('!B/2+$&(8!'+$!$+./,J+.&2('!+!&8B4+8+,%(2('!
,18!./8B1%(2/$A!M'%($+8/'!%/2/'!2+!(./$2/!H1+!'+!B$+%+,2+8/'!2+!(4518!
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j!%+,%(2/$!+Z&%($!&,%+&$(8+,%+!(!B(4(Z$(!o+8/>?/p!`:!H1+!-!%?/!&8B$+.&'(A!)/,%12/Y!
/! +Z&%($! -! 18(! B/'&>?/! +O%$+8(! `:! H1+! ./,.+&%/'! 8(4! 2+7&,&2/'! B/2+8Y! (&,2(! (''&8Y! '+$!




'?/Y! +4('!B$XB$&('!,?/!81&%/!*+8!2+7&,&2('Ap!U(2/!H1+!/! ./,.+&%/! &,%1&%&Z/!H1+!(!8(&/$&(!
2('! B+''/('! %+8! 2+! +8/>?/! +'%:! *+8! +'%(*+4+.&2/! +! H1+! (! B(4(Z$(! -! 2+! 1'/! ./$$+,%+Y! +1!
./,%&,1($+&!(!1%&4&I:D4(!+!(!(B/&($!,+4(!7(.%/'!'X4&2/'!+!./,J+.&8+,%/'AO&&
!






! M'%(! B/'&>?/Y! B/$! B($%+! 2(! (1%/$(Y! (.(*(! B/$Y! 2+! .+$%(! 8(,+&$(Y!
+,./,%$($! 18! +./! (H1&! ,+'%+! %$(*(4J/! +! (/! 8+'8/! %+8B/! 18(! ./,%$(!








4/,5/! 2/! 4&Z$/! ./8/! -! B/''CZ+4! B$! 18! ./8B1%(2/$! (! $+./,J+.+$! +8/>T+'Y!
./8/! -! B/''CZ+4! &,21I&$D4J+! +8/>T+'! +! ./8/! -! B/''CZ+4! +4+! 2+8/,'%$($!
+8/>T+'A!"1!'+`(Y!%+,%(D'+!B$/Z($Y!2+!.+$%(!8(,+&$(Y!H1+!-!B/''CZ+4!(%&,5&$!
18! B(%(8($! &8&%(%&Z/! 2+! .+$%('! .($(.%+$C'%&.('! &,%$C,'+.('! (! 18! '+$!
J18(,/Y!,18(!#3Y!./8/!)/B+Y!./,'+51&1!7(I+$!./8!(!.$&(%&Z&2(2+A!!
! M'%('!.($(.%+$C'%&.('Y!%/2('Y!7(4J(8Y!,/!+,%(,%/Y!,18!B/,%/!714.$(4;!(!
+''6,.&(! 2/! H1+! +4('! '?/! ,/! '+$! J18(,/A! ! "! H1+! -! (! .$&(%&Z&2(2+! ,/! '+$!




! #%-!Z+$Y! &'%/!-!(45/!H1+!-! &8B/''CZ+4!2+!'+!B$/Z($A!h8!B/1./!./8/!(!




.J(8(8/'! o(I14pA! aAAAb!#!2&7&.142(2+!H1+!+OB$+''(8/'!2&I+,2/! ,?/!B/''/! '(*+$!/!H1+!Z6!
H1(,2/!2&I!a'+8!8+,%&$b!H1+!Z6!18(!8(,.J(!(I14!2+$&Z(!2(!&2+&(!2+!H1+!'(*+$!/!H1+!+4+!
Z6!'&5,&7&.(;! Z+$!(H1&4/!H1+!+4+! %(8*-8!Z6g!,?/Y! ./,%12/Y!,/!'+,%&2/!+8!H1+!/! 7(I+8/'!
H1(,2/!(8*/'! %+8/'! /!8+'8/! /*`+.%/!B+$(,%+! /'! ,/''/'! /4J/'Y!8('!,/! '+,%&2/! +8!H1+! /!







H1+! ,X'! (B$++,2+8/'! ./8! /'! ,/''/'! /4J/'! +! H1+! ,(2(! J:! B/$! %$:'! 2&'%/Y!
H1+8!8+!5($(,%+!H1+! /!8+1!(8($+4/!,?/! -! /! (I14!2/!8+1!(8&5/! /1!Z&.+D
Z+$'(K!#7&,(4!2+!./,%('!o(8($+4/p!-!(B+,('!18(!./,Z+,>?/!4&,51C'%&.(!B($(!
18(! '-$&+! 2+! 5(8('! 2+! 7$+H16,.&('! 418&,/'('Y! (5/$(! ,?/! '(*+8/'!
+O(.%(8+,%+!./8/!'+!8(,&7+'%(8!,/!&,%+$&/$!2+!.(2(!18Y!./8/!-!H1+!.(2(!
'+$!J18(,/!('!.(B%(A!!
! 3'%/! %12/! B($(! (''+$&$! H1+! (B+'($! 2+! S&.($2! %+$! 7+&%/! 18! ,/%:Z+4!
+'%12/! '/*$+! ('! +8/>T+'Y! ,?/! %+$:Y! %(4Z+IY! .J+5(2/! (/! v8(5/! 2(! H1+'%?/A!
#7&,(4!2+!./,%('Y!+4(!B$+Z&1!H1+!/!'+1!./8B1%(2/$!$+./,J+.+!('!+8/>T+'!2+!
18!J18(,/!(%$(Z-'!2/'!'&,%/8('!H1+!+''(!+8/>?/!(B$+'+,%(;!%$(>/'!7(.&(&'Y!
*(%&8+,%/'! .($2C(./'Y! %+8B+$(%1$(! ./$B/$(4Y! +%.A! U(! 8+'8(!8(,+&$(Y! ,X'!
$+./,J+.+8/'!('!+8/>T+'!2/'!,/''/'!B($+'!(%$(Z-'!2/'!'&,(&'!H1+!+4+'!,/'!
2?/Y!&'%/!-Y!$+./,J+.+8/'!('!+8/>T+'!B+4/'!'&,(&'!7C'&./'!+!7&'&/4X5&./'!H1+!'+!
8(,&7+'%(8! ,(! B+''/(! H1+! +'%:! (/! B-! 2+! ,X'A! j! (''&8! H1+! $+./,J+.+8/'!
18(!+8/>?/;!B+4/'!'+1'!+7+&%/'!+!+OB$+''T+'A!!
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! "!./8B4+O/!2(!H1+'%?/!a+'%(Y!18!7+,X8+,/!./4(%+$(4!(!&%%5+,'%+&,Y!
H1+! ,?/! B($%&4J(Z(! 2+'%(! .$+,>(b! +'%:! H1+! ,?/! ./,J+.+8/'! /! H1+! +'%:! B/$!
2+%$:'!2+4('Y!('!'1('!.(1'('A!^(!$+(4&2(2+Y!H1(,2/!%+8/'!18(!8(,&7+'%(>?/!
2+! 18(! +8/>?/Y! ,X'! B/2+8/'! $+./,J+.6D4(Y!8('! ,?/! B/2+8/'! '(*+$! /! H1+!
$+(48+,%+!+'%:!(!(./,%+.+$!./8!(H1+4+!&,2&ZC21/A!Q+$:!H1+!+4+!+'%:!(!.J/$($!
B/$H1+! +'%:! %$&'%+K! "1! '+$:! H1+! +'%:! (4+5$+! +! &,21I&1! /! .J/$/! B($(! ,/'!
+,5(,($!B/$H1+!-!18!(.%/$K!M!/!H1+!'&5,&7&.(!+'%($!$+(48+,%+!%$&'%+K!M1!'+&!
/! H1+! '&,%/Y!8('! '+$:! H1+! (4518(! Z+I! B/2+$+&! '(*+$! /! H1+! /! /1%$/! '+,%+K!
Q+$:! H1+! -! /! 8+'8/! H1+! +1K! h8(! +8/>?/! $+'18+D'+! ['! 8(,&7+'%(>T+'!
%&B&7&.(2('!2+''(!8+'8(!+8/>?/K!!
! S&.($2!2+7+,2&(! H1+! '&8A!M8!94%&8(!(,:4&'+Y! (/! '15+$&$D,/'! H1+! +$(!
B/''CZ+4!18(!#3!%$(,'B($+.+$!+8/>T+'!+'%(Z(!(!2($D,/'!(!+,%+,2+$!H1+!'&8A!
M! 2+! H1+! 8(,+&$(K! )/8/! B/2+! (7&,(4! 18! ./8B1%(2/$! +8/.&/,($D'+K! ^(!
$+(4&2(2+! ,?/! B/2+A! "! H1+! B/2+! -! &8&%($! /'! ('B+.%/'! +O%+$&/$+'! 2+! 18(!
+8/>?/! %(4! H1(4! 18! J18(,/! 7(I! H1(,2/! ,/'! 2:! (! $+./,J+.+$! (45/A!
38(5&,+8/'! H1+! ,/! +.$?! 2/! ./8B1%(2/$! (B($+.&(! 18!*/,+./! ./8! /'! /4J/'!
'+8&.+$$(2/'Y! 18(! */.(! */.+`(,%+Y! +! (! +8&%&$! 18(! 89'&.(! B+'(2(! +!
4v,51&2(A! U+Z+$C(8/'! '1*+,%+,2+$! H1+! /! ./8B1%(2/$! +'%:! .(,'(2/! /1!
+,%+2&(2/K! 3''/! -! B+$7+&%(8+,%+! B/''CZ+4A! #5/$(! (! $+(4&2(2+! -;! +! +'%:! /!
./8B1%(2/$! +7+.%&Z(8+,%+! (!)&".$/! +''(! +8/>?/K! 3''/! B$/Z(Z+48+,%+! '+$:!
81&%/! 21Z&2/'/Y! B/$H1+! 18! ./8B1%(2/$Y! (%-! Z+$Y! ,?/! B/''1&! '&'%+8(!
,+$Z/'/Y! ,+8! +'%:! 2/%(2/! 2+! 8+.(,&'8/'! ,(%1$(&'! H1+! B/''(8! B$+Z+$!
.(1'('!H1+!2+'+,.(2+&+8!%(&'!+7+&%/'A!!
#''&8Y! 18(! +8/>?/! ,18! ./8B1%(2/$! '+$:! '+8B$+! 18! 2&'B($(%+!
,18(!$+4(>?/!2&$+.%(!./8!18(!+8/>?/!J18(,(A!R(&'!18(!Z+IY!./,J+.+8/'!
/'!'+1'!+7+&%/'Y!2+'./,J+.+8/'!('!.(1'('A!M!'+$:!'+8B$+!&8B/''CZ+4!./,J+.+$!
('! .(1'('Y! (! ,?/! '+$! H1+! ./,J+>(8/'! /'! B($(2&58('! %&B&7&.(2/'! +! ('!
2+7&,&>T+'!2('!+8/>T+'!.&*+$,-%&.('A!MO+8B4&7&.(,2/;!,18!J18(,/Y!H1(,2/!
Z+8/'! ('! 8(,&7+'%(>T+'! 2+! .(,'(>/Y! B$+'18&8/'! ('! .(1'('! 2/! .(,'(>/Y!
B/$H1+!./,J+.+8/'!/'!,/''/'!8+.(,&'8/'!2+!.(,'(>/!+!'(*+8/'!B/$H1+!,/'!
.(,'(8/'A! N/5/Y! ,/$8(48+,%+Y! ./,'+51&8/'! (%$&*1&$! 18(! .(1'(! [! +8/>?/!
.1`/'! '&,%/8('! /*'+$Z(8/'Y! (&,2(! H1+! +Z+,%1(48+,%+! +4+'! B/''(8! '+$! 18!
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4/5$/A! R('! '+! B$+'18&$8/'! H1+! (! +8/>?/! -! 5+,1C,(Y! +,%?/! %+,2+$+8/'! (!
(%$&*1&$D4J+! 18(! .(1'(! '+8! 2&7&.142(2+A! ^18! ./8B1%(2/$! %(4! ,?/! +'%:!
+'%(*+4+.&2/A!^?/!%+8/'!H1(4H1+$!+'B-.&+!2+!(,%$/B/8/$7&'8/!./8!+4+Y!,?/!
B/2+$+8/'! '(*+$A! \+$&(! 2+! +'%($! ./,Z+,.&/,(2/A! 38(5&,+8/'! H1+! '+! %&,J(!
./,Z+,.&/,(2/! H1+! 18! ./8B1%(2/$! +'%($&(! .(,'(2/! H1(,2/! /! '+1! '&'%+8(!
%&Z+''+!B$/.+''(2/!%(4!H1(,%&2(2+!2+!&,7/$8(>?/!H1+!/!B$/.+''(2/$!(%&,5&''+!
2+%+$8&,(2(! %+8B+$(%1$(A! ^+''+! .('/Y! '+! %/2/'! '/1*-''+8/'! 2+'%(!
&,7/$8(>?/Y! H1(,2/! ZC''+8/'! 18(! 8(,&7+'%(>?/! 2+! .(,'(>/! ,18!
./8B1%(2/$! `:! B/2+$C(8/'! 2+21I&$;! /! B$/.+''(2/$! +'%:! +8!
'/*$+(H1+.&8+,%/Y! %(4Z+I! '+`(! 8+4J/$! 2+'4&5($! 18(! J/$(A! R('! B($(! %(4!
/./$$+$Y! %+8! 2+! +'%($! ./,Z+,.&/,(2/A! Q+$:! '+8B$+! 18(! 8(,&7+'%(>?/!
($%&7&.&(4A!#'!+8/>T+'!,18!./8B1%(2/$!%+$?/!'+8B$+!2+!+'%($!B$/5$(8(2('Y!
+!2+B/&'!2&''/Y!+,%?/Y!8(,&7+'%($D'+D?/A!
! #''&8Y! /! H1+! (./,%+.+! (H1&! -! H1+Y! +,%?/Y! %+$+8/'! /! H1+! '+! B/2+$:!
.J(8($! 18(! $+(.>?/! 2+! .(1'(! D! +7+&%/A! S($(! /./$$+$! 18(! +8/>?/! ,18!
./8B1%(2/$!%+$+8/'!2+!%+$!&8B+$(%&Z(8+,%+!18(!.(1'(Y!18!B$/5$(8(!H1+!
(! %+,J(! B$+Z&'%/Y! +! 18(! ./,'+H16,.&(! B($(! +''(! .(1'(A! 3'%/! 2+&O(D,/'! (!
*$(>/'!./8!18(!./8B($(>?/!&,54X$&(;!'+$:!H1+!-!&''/!H1+!'+!B(''(!./8!/!'+$!
J18(,/K!Q/8/'!%/2/'!*/,+./'!2+!./$2(K!#./,%+.+8!./&'('!+!('!+8/>T+'!'?/!




! "!B/,%/!B$&,.&B(4!(! 7/.($!+,%?/!(H1&Y!(! 4&>?/!(!%&$($!2+!S&.($2Y!-!H1+!
18!./8B1%(2/$!(B$+'+,%(D'+D,/'!./8/!(45/!.$1!2/!B/,%/!2+!Z&'%(!+8/.&/,(4A!
M! H1+! ,+'%+! 8/8+,%/! -! Z&$%1(48+,%+! &8B/''CZ+4! 2/%:D4/! 2(H1&4/! H1+! +4+!
,+.+''&%($&(!B($(!%+$!18(!Z+$2(2+&$(!+8/>?/A!M!&''/!'+$&(!&8B/$%(,%+!(7&,(4!
B($(!H16K!i1(4!-!(!$+4(>?/!2(!+8/>?/!(7&,(4!./8!(!/,%/4/5&(!2+!18(!#3K!!
! #H1&! +,%$(8/'! ,/! .+$,+! 2(! H1+'%?/! 2+! $+4(>?/! 2(! 8:H1&,(! ./8! /!
B$/5$(8(2/$A!j!H1+! '+! (%+,%($8/'! 4/5/!,/!B$&,.CB&/! 2(! H1+'%?/Y! %+8/'!2+!
B+$.+*+$! (7&,(4! /! H1+! -! (! 8:H1&,(A! Q+! ,(! 2+7&,&>?/! &,&.&(4Y! +4(! B(''(! B/$!
&,'%$18+,%/! +Y! '+! (/! 4/,5/! 2+'%+! %$(*(4J/Y! +''(! 2+7&,&>?/! %+8! Z&,2/! (! '+$!
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2+*(%&2(Y!-!B$+.&'/!B+$.+*+$!/!H1+!B/2+$:!J(Z+$!,(!8:H1&,(!H1+!B/''(!B$!
+8! .(1'(! +'%(! (%$&*1&>?/! &,&.&(4A! M! ./8/! Z&8/'Y! (%-! (5/$(Y! /'! Z:$&/'!
($518+,%/'!7/$(8!'+,2/!2+'8/,%(2/'A!Q+Y!,(!$+(4&2(2+Y!/!B$/5$(8(2/$!+!/'!
%+X$&./'! H1+! '1B+$4(%&Z(8! (!8:H1&,(! %68! $(I?/Y! +,%?/! %+8! 2+! J(Z+$! (45/!
8(&'!,+'%(!$+4(>?/!'&8*&X%&.(A!
! "!B$/5$(8(2/$! -! (,%+'!2+!8(&'!18!'+$!J18(,/A!M!18!'+$!J18(,/!
H1+!B$/.1$(!/!H16K!_(I+$!($%+A!u:! '+!B+$.+*+1! 7(.&48+,%+!H1+!M''4! +!)/B+!
,?/! ./,'+51&$&(8! 7(I+$! /! '+1! %$(*(4J/Y! '/I&,J/'A! #! B$/21>?/! H1(,%&%(%&Z(!
2/'! '+1'! B$/5$(8('! '1B+$(! +8! 81&%/! /! H1+! 18! '+$! J18(,/! ,/$8(4!
./,'+51&$&(!7(I+$!,18!%+8B/!2+!Z&2(!9%&4A!3''/!-!18(!H1+'%?/!(,%$/B/4X5&.(!
%$&Z&(4A!#!H1+'%?/!2+B/&'!B$+,2+D'+Y! +,%?/Y! ./8! &,%+,>T+'A!u:!'(*+8/'!H1+Y!
J/`+! +8! 2&(Y! +8! :$+('! .&+,%C7&.('! ./8/! (! 8(%+8:%&.(! +! (! 7C'&.(Y! /'!
./8B1%(2/$+'!%(8*-8!'?/!1%&4&I(2/'!B($(!$+(4&I($!.:4.14/'!('%$/,X8&./'Y!,/!
+,%(,%/Y! ,1,.(! 7/$(8! $+&Z&,2&.(2/'! ./8/! '+,2/! .&+,%&'%('A! M4+'!
'&8B4+'8+,%+!4&8&%(8D'+!(!+O+.1%($!%($+7('!%$&Z&(&'Y!,18(!Z+4/.&2(2+!81&%/!
'1B+$&/$! [! 2/'! '+$+'! J18(,/'A! Q?/! ,+''(! 8+2&2(Y! (1O&4&($+'Y! /1! '+!
H1&'+$8/'!18(!Z&'?/!8(&'!$(2&.(4Y!+'.$(Z/'A!R('!H1+Y!(%+,2+,2/![!2+7&,&>?/!
&,&.&(4! 2+! c(44+1OY! 2/! 3,'%$18+,%/! ,(! J&'%X$&(! 2('! )&6,.&('Y! .(*+8!
B+$7+&%(8+,%+! ,+''(! 2+7&,&>?/A! M8! %+$8/'! 2('! :$+('! 81'&.(&'! Z(8/D,/'!
2+%+$!18!B/1./!(!(,(4&'($!/'!2/&'!.('/'!2+!+'%12/!(B$+'+,%(2/'Y!(5/$(!./8!
8(&'!B/$8+,/$Y!2+!18!B/,%/!2+!Z&'%(!/,%/4X5&./A!










! 3,&.&+&! /! MR3! +8! @dz@! ./8/! /! $+'14%(2/! 2+! 18! *4/H1+&/! 2+! ./8B/'&%/$A! #!8&,J(!
&2+&(! &,&.&(4!+,Z/4Z&(!(!.$&(>?/!2+!18!B$/5$(8(!2+!./8B1%(2/$!H1+!%+$&(!(!,/>?/!2/!8+1!
+'%&4/!81'&.(4!5+$(4!+!(!.(B(.&2(2+!B($(!2+%+.%($!('!&2+&('!2+!18!%$(*(4J/!+8!.1$'/!2+!%(4!
7/$8(!H1+!,18!2(2/!B/,%/! +1!B12+''+! $+H1+$+$! (!B$XO&8(!,/%(Y! /!B$XO&8/! ./8B(''/Y! /'!






%$(*(4J/A!)/8/! /! B$XB$&/! (7&$8(Y! $+'14%(2/! 2+!18!*4/H1+&/! 2+! ./8B/'&%/$Y!
+4+!B$+%+,2&(!18(!#3Y!H1+!7/''+!.(B(I!2+!2+21I&$!/!'+1!B$XB$&/!$(.&/.C,&/!+!
+'%&4/!+!7/''+!.(B(I!2+!4J+!2&I+$!./8/!B$/''+51&$Y!./8/!7(I+$!/!$+'%/A!3'%/!-Y!(!






H1+! '+`(! /! +'%(%1%/! 2+'%(! #3A! #/! B$+%+,2+$! H1+! /! ./8B1%(2/$! 7&I+''+! ($%+!
./8/!(!H1+!o+1!B$XB$&/!7($&(pY!+1!H1+$/!H1+!+'%(!#3!8+!&8&%+Y!/1!'+`(Y!H1+$/!
2($D4J+! (! .(B(.&2(2+! 2+! 8+! +814($A! S($(! &''/! %+,J/! 2+! (! 81,&$! 2('!
7+$$(8+,%('! +''+,.&(&'! (/! '+1! 71,.&/,(8+,%/Y! +H1&Z(4+,%+'! (/!8/2/! ./8/!
                                                 
16 No site do próprio, http://arts.ucsc.edu/faculty/cope/experiments.htm, disponível à data de 25/07/2007. 












)/8+>(8/'! 2+'2+! `:! (! +,%+,2+$! (! &8B/$%v,.&(! 714.$(4! 2+! 18(!
./,'.&6,.&(Y! 2+! 18(! 4&8&%(>?/! 2(! ($%+! (/! B$/5$(8(2/$A!,5( 35'B$&'&( A*2*(
3*R"2(*2+"(A&2@5"(+"'J&(MO'$&!0!18(!./,2&>?/!2+!B/''&*&4&2(2+A!R('!'+$:!H1+!





H1+! B+$8&%+! (/! ./8B1%(2/$! B$/21I&$! /*$('! 2+! ($%+Y! +,'&,(,2/D4J+! /'! B$/.+2&8+,%/'!
(45/$C%8&./'! 2(! ($%+! '/*! (! 7/$8(! 2+! 18! B$/5$(8(A! M'%(! $+4(>?/! +,%$+! B$/5$(8(2/$! +!
./8B1%(2/$! B/2+! '+$! ./8B($:Z+4! ./8!(! 2+! 18!B(&! B($(! 7&4J/A!"! B(&! +,'&,(! /! '+1! 7&4J/! (!
2+'+,J($!18(!7&51$(Y!B/$!+O+8B4/Y!+! %+,%(!H1+!+4+!.$+'>(!2+! 7/$8(!(!./,'+51&D4/!'/I&,J/A!
M'%+! o./8/! 2+'+,J($p! -! /! B$/.+2&8+,%/! (45/$C%8&./! 2+! 2+'+,J($! 7&51$('A! U+! 7/$8(! (!
./,'+51&$!/!'+1!/*`+.%&Z/Y!/!B(&!B$+.&'(!2+!2/8&,($!B$&8+&$/!/!(45/$&%8/!2+!2+'+,J($!7&51$('!
H1+!+'%:!(5/$(!(!%+,%($!+,'&,($!(/! 7&4J/A!i1?/!8+4J/$!+4+!2/8&,($!+!+,'&,($!/!(45/$&%8/Y!
8+4J/$! (! 7&51$(! 2+'+,J(2(! B+4/! 7&4J/! &$:! '(&$g! &'%/! -Y! (! H1(4&2(2+! 2(! 7&51$(! H1+! /! 7&4J/!
2+'+,J/1!2+B+,2+!'/8+,%+!2(!H1(4&2(2+!2/!(45/$&%8/!H1+!/!B(&!B$+Z&(8+,%+!B/''1C(!+!4J+!




2+! 18(!8:H1&,(! +! ('! 4(.1,('! H1+! (B$+'+,%(8A! #B+'($! 2+!](n(,/! 7(4($!
(H1&! +8! @dVLY! /! '+1! $(.&/.C,&/! (B$+'+,%(! (4518('! 7(4J('Y! `:! 2&'.1%CZ+&'!
B($(!(!-B/.(;!+O&'%+!18!B$/.+2&8+,%/!(45/$C%8&./!,(!($%+Y!,/8+(2(8+,%+!
B($(! 2+'+,J($! 7&51$('K! "1! J(Z+$:! '+8B$+! +'B(>/! B($(! /! 4&Z$+! ($*C%$&/! +!
+'B/,%(,+&2(2+!H1+!,1,.(!'+$?/!$+B4&.(2/'K!#!H1(4&2(2+!a'+`(!4:!/!H1+!&''/!
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7/$b! 2(! 7&51$(!2/! 7&4J/!2+B+,2+!,+.+''($&(8+,%+!2(!8(,+&$(! ./8/!/!B(&! /!
+,'&,/1K!^?/!J:!&,98+$/'!.('/'!2+!%(4+,%/'!+8!2&Z+$'('!:$+('!'+8!H1+!/'!
B(&'!/'!%+,J(8!+!Z&.+DZ+$'(K!#!Z+$2(2+!-!H1+Y!8+'8/!'+,2/!18!$(.&/.C,&/!
./8! *('%(,%+'! 2+7&.&6,.&('Y! +'%+! 8-%/2/! 2+! %$(,'8&''?/! B1$(8+,%+!
(45/$C%8&.(Y! ./8/! `:! 7/&! 2+8/,'%$(2/! (/! 4/,5/! 2/'! .(BC%14/'! (,%+$&/$+'Y!
./,%&,1(!+8!Z&5/$!,(!+'8(5(2/$(!8(&/$&(!2/'!.('/'!+!Z:4&2/!+Y!8+'8/!,/!




%/2(! 18(! B$-DB$/5$(8(>?/! 2+%+$8&,(2(! +! (! +O&*&$! 4(.1,('! +8! H1(,2/! +!




B$/Z/.($! +'%(! /1! (H1+4(! '+,'(>?/@VY! ,?/! B+,'(! H1+! Z(&! 7(I+$! &'%/! ./8!




*+4/Y!+,%?/! %+8!2+! '+$!B/'%/!(,%+'!,/! 71,2(8+,%/!18!./,.+&%/!2(H1&4/!H1+!(! ./&'(!2+Z(!
'+$Y!B/$H1+!(!($%+!'+8B$+!B$+''1BT+!18!7&8!,(!.(1'(!a+!,(!'1(!.(1'(4&2(2+bA!w@zzx!
!





B$&,.CB&/!,?/! -!,(2(!8(&'!H1+!(! 7(.142(2+!2(!(B$+'+,%(>?/!2+! $9"$*0( "0+O+$B*0g! B/$!18(!
&2+&(! +'%-%&.(! +,%+,2/! B/$-8! (H1+4(! $+B$+'+,%(>?/! 2(! 7(.142(2+! 2(! &8(5&,(>?/! H1+! 2:!
                                                 
17 Embora no livro citado de Picard, esse seja um dos objectivos a atingir no futuro: tentar prever as 
reacções emotivas dos utilizadores e assim programar a AI com o final de desenvolver a emoção mais 
adequada. No entanto tal objectivo, até ver, ainda não foi alcançado. 
 - 63 - 
 

























(! &8B/$%v,.&(! %?/! 5$(,2+! 2+! ./,.+&%/'! ./8/! .$&(%&Z&2(2+Y! +8/>T+'! +!
./,'.&6,.&(A!!
^+'%+! B/,%/! -! `:! H1('+! '+51$/! (''18&$! H1+! U(Z&2! )/B+! 7(4J/1A! j!
Z+$2(2+! H1+Y! B+4/! (%-! (H1&! 2+8/,'%$(2/Y!)/B+! 7+I! 18! %$(*(4J/!,/%:Z+4! (/!
,CZ+4!2+!B$/.+''/'!+!2+!B$/5$(8(>?/!2+!+814(>?/!2+!+'%&4/'!2+!./8B/'&>?/Y!
,/!+,%(,%/Y!-!7:.&4!2+!B+$.+*+$!H1+!,?/!./,'+51&1!%$(,'8&%&$!%12/![!'1(!#3!a+!
B+4/'!Z&'%/'! %(4! -!8+'8/! &8B/''CZ+4bA!"'!('B+.%/'!2+.&'&Z/'!2+! ./8/! %/8($!
18(! 2+.&'?/! a2+'2+! 4/5/! ,(! '1*%&4+I(! +,%$+! 18! 5+$(2/$! (4+(%X$&/! /1! 18!




&,Z&'CZ+&'! H1+!B/2+$?/! &,741+,.&($!2+! 7/$8(! &8B$+Z&'CZ+4! ('! ./,'+H16,.&('A!
i1+8! ,/'! 5($(,%+! H1+! U(Z&2! )/B+! 7($&(! 2+%+$8&,(2/! %$+.J/! 2(! 8+'8(!
8(,+&$(K!S$/Z(Z+48+,%+!,&,51-8!'(*+A!!
#&,2(!(''&8Y!J(Z+$:!(&,2(!18!7(.%/$!2+.&'&Z/!(!./,'&2+$($!(H1&!,+'%(!
2&(4-.%&.(;! (! +OB+.%(%&Z(! 2/! B$XB$&/! (1%/$A!^?/!,/'! B/2+8/'! +'H1+.+$! H1+Y!
(7&,(4!2+!./,%('Y!'+!/!(1%/$!7&.($!'(%&'7+&%/!./8!(!B$/21>?/!2(!'1(!.$&(>?/!+!
'+!$+Z&$!,+4(Y!'+$:!18!'&,(4!2+!H1+!(7&,(4!+4+!,?/!7(4J/1K!Q+$:!18!'&,(4!2+!
H1+! +$(!8+'8/!(H1&4/! H1+! +4+! H1+$&(! +! ./8/! %(4! /! /*`+.%&Z/! 7/&! (4.(,>(2/K!
Q+$:! H1+! %+8! &,7416,.&(! B($(! /! +'%(%1%/! 2(!#3Y! /! 7(.%/! 2/! $+'14%(2/! '+$! /!
B$+Z&'%/!+!2+'+`(2/!B+4/!B$/5$(8(2/$Y!/1!'+$!(45/!./8B4+%(8+,%+!2&7+$+,%+K!
\+8/'! 2+! (%+,%($! +8! 2/&'! B/,%/'! &8B/$%(,%+';! 18! B$/5$(8(2/$! H1+!
2+'+,Z/4Z+! 18(! .$&(>?/Y! ./8! (! H1(4! +'B+$(! +'%(*+4+.+$! 18(! $+4(>?/!
'&8*&X%&.(! +! 2+! B$/4/,5(8+,%/! 2('! '1('! .(B(.&2(2+'Y! H1+! ./$$+'B/,2(! ['!
'1('! +OB+.%(%&Z('Y! B$/Z(Z+48+,%+! /$&5&,($:! 18(! $+4(>?/! (7+.%&Z(! B/'&%&Z(!
H1+!'+!%$(21I&$:!,18!'+,%&8+,%/!2+!B/''+A!M'%$+&%($:!(!'1(!$+4(>?/!./8!(!
.$&(>?/!+!%+,2+$:!(!.$&($!18(!,/>?/!2+!71'?/!+8!H1+!2+&O(8/'!18!B/1./!2+!
B+$.+*+$! /,2+! (.(*(! /! B$/5$(8(2/$! +! ./8+>(! (! #3Y! Z&'%/! H1+! (8*/'! '+!
./8B4+%(8A!
!\+,2+8/'!(!%+$!18!+'%(%1%/!2+!($%&'%(!&,'+B($:Z+4!,(!+,%&2(2+Y!&'%/!
-;!U(Z&2!)/B+!+!(!8:H1&,(! '?/!/!($%&'%(A!M4+! '/I&,J/!,?/!/! ./,'+51&$&(Y!(!
8:H1&,((A"2(0"Y!%(8*-8!,?/A!M!'+$:!+''(!(!'+,'(>?/!H1+!7&.($:!,/!($A!!
S/$!/1%$/!4(2/Y!'+!(!.$&(>?/!,?/!./$$+'B/,2+$!['!+OB+.%(%&Z('!715&$:!(/!
./,%$/4/! 2/! B$/5$(8(2/$! +! ./,'%&%1&$D'+D:! ./8/! 1,&2(2+! &,2+B+,2+,%+A!
^+'%+! '+51,2/! .('/Y! B/2+$+8/'! %+$! (&,2(! 21('! /B>T+';! /! B$/5$(8(2/$!
$+./,J+.+!H1+!7(4J/1!+!H1+!(!8:H1&,(!,?/!B$/21I!18!$+'14%(2/!Z:4&2/A!Q+$:!
(B+,('!4&O/!+!(C!B+$8(,+.+!7/$(!2/!v8*&%/!2+'%+!+'%12/A!^/!'+51,2/!.('/Y!/!
B$/5$(8(2/$!,?/! '+! $+Z6!,(!8:H1&,(!8('! $+./,J+.+!H1+!/! '+1! %$(*(4J/!-!
Z:4&2/A! ^+'%+! .('/Y! %+8/'! 18! 2+'7+.J/! B$/*4+8:%&./! Z&'%/! J(Z+$! 2&ZX$.&/!
+,%$+!&,%+,>T+'!+!$+'14%(2/'A! "! B$/5$(8(2/$! '+,%&$:! H1+! .$&/1! 18!
8/,'%$/Y! H1('+! H1+! $+8+%+,2/D,/'! B($(! 18(! '1*Z+$'?/! 2/! 8&%/! 2+!
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S&58(4+?/@zY!18(!.$&(%1$(!(1%X,/8(!./8!18!'+,%&2/!Z:4&2/Y!8('!H1+!,?/!
7(I!,(2(!2(H1&4/!H1+! 7/&! B$+Z&'%/! aZ+,.+! /! .$&(2/$bA! 3'%/!B($+.+!H1+! +'.(B(!
%(8*-8!./8B4+%(8+,%+![!2+7&,&>?/!2+!&,'%$18+,%/Y!Z&'%/!H1+!18!B$/5$(8(!
Z:4&2/Y!8('!H1+!+8!,(2(!(1O&4&(! /! '+1!B$/5$(8(2/$!,?/!-! .4($(8+,%+!18!
&,'%$18+,%/A! Q+$:Y! ,/! +O%$+8/Y! 18! B'+12/DB($('&%(;! ./,'/8+! /'! 8+'8/'!
$+.1$'/'! H1+! /! &,'%$18+,%/Y! 8('! B$/21I! 18! $+'14%(2/! H1+! ,?/! '+$Z+! /'!
&,%+$+''+'!2+!H1+8!/!1%&4&I(Y!(B+'($!2+!'+$+8!Z:4&2/'A!!
                                                 
18 A respeito de toda esta secção, da criação de um ente autónomo que seja o prolongamento de mim 
mesmo será de todo interessante poder estabelecer uma analogia com o mito de Pigmaleão (Ovídio, 
1966).  






! #! N+O&P/,! Q/,(%+! (B($+.+D,/'! ./8! 18(! (1$(! +! 18(! B$/*4+8:%&.(!










./,Z+,.&/,(&'! ,?/! B/''1+8A! #! /*$(! +8! '&! -! 18! B$/5$(8(! H1+! B/2+! '+$!
$+B$/21I&2/! +! &,'%(4(2/! +8! H1(,%/'! ./8B1%(2/$+'! +1! H1&'+$A! R('! 2/&'!
./8B1%(2/$+'!+'%(,2/!,(!8+'8(!'(4(!+!'+,2/!(..&/,(2/'!(/!8+'8/!%+8B/Y!
2+! .+$%+I(! H1+! &$?/! $+B$/21I&$! %$+.J/'! 2&7+$+,%+'A! M1! B/''/! Z&$%1(48+,%+!
'/*$+B/$! +! '1*Z+$%+$! H1(4H1+$! '+H16,.&(! .$/,/4X5&.(! 2+'%(! /*$(A!#!89'&.(!
H1+Y! B/$! 2+7&,&>?/! &,+$+,%+! (! '&! 8+'8(Y! '+8B$+! 7/&! (45/! H1+! /./$$+1! ,/!
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h8(! H1+'%?/! 71,2(8+,%(4! (H1&! -! H1+! ./,.+&%/'! J(*&%1(&'! ./8/!










=+B($+8/';! '+! B1'+$8/'! /! ./8B1%(2/$! (! %$(*(4J($! 21$(,%+! Z&,%+!
8&,1%/'! +! 2+! '+51&2(! 2+'%$1&$8/'! /! ./8B1%(2/$Y! (! /*$(! 21$/1! Z&,%+!
8&,1%/'Y!+!-!B/''CZ+4!(B$+.&:D4(!+!7(I+$!18!`145(8+,%/!./8/!7($C(8/'!./8!
H1(4H1+$!/1%$(!/*$(A!R('!,(!$+(4&2(2+!,?/!-!&'%/!H1+!(./,%+.+A!)/8/!`:!7/&!
(74/$(2/Y! (!!"#$%&'( )&'*+"! -! (45/! H1+! %$(,'.+,2+! /! c/8+8! 2/! B/,%/! 2+!
Z&'%(!7C'&./!+!2+!7&,&%12+A!#!/*$(!+8!'&!-!18!./,.+&%/!H1+!,?/!-!+'%(,H1+A!#!
B($%&$!2/!8/8+,%/!H1+!/!B$/5$(8(2/$!%+$8&,(!/!'+1!%$(*(4J/Y!Z+$&7&.(8/'!
H1+! (! /*$(! +'%:! 2&'B/,CZ+4! B($(! '+$! +O+.1%(2(! B/$! 18! ./8B1%(2/$! B/$!
%+8B/!&,2+7&,&2/!+!H1+!/*$(!B/2+!'+$! &,'%(4(2(!+8!H1(,%/'!./8B1%(2/$+'!










M! &'%/Y! B/$H1+! ,(! Z+$2(2+Y! (! /*$(Y! '+,2/! 18! B$/5$(8(Y! ,?/! +O&'%+!
+,H1(,%/! 18! '+$! 7C'&./! +! %+8B/$(4A! Q+,2/! 18! B$/*4+8(! 8/2+$,/Y! +!
(B($+,%+8+,%+Y!./818!['!/*$('!2&5&%(&'Y!,?/!J:!'+H1+$!(H1&4/!H1+!'+!B/''(!
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.J(8($! o(! /*$(! /$&5&,(4pY! %/2('! ('! .XB&('! 71,.&/,(&'! 2/! B$/5$(8(! '?/! (!
B$XB$&(! /*$(! +Y! ,+'%+! .('/Y! %?/! 4+5C%&8('! H1(,%/! +4(A! #H1&! %+$+8/'! 2+!
$+./$$+$!(!U+4+1I+!a@dVEb!B($(!B+$.+*+$!/!H1+!'+!B(''(;!
!
"! ,98+$/! -! 18(! 814%&B4&.&2(2+Y! /! H1+! ,?/! H1+$! 2&I+$! (! 8+'8(! ./&'(! H1+! 18(!
814%&B4&.&2(2+! 2+! ,98+$/'A! aAAAb! i1(,2/! +,%$/! ,18! H1($%/! +! Z+`/! H1+! J:! o81&%(! 5+,%+pY!
H1(,2/!/*'+$Z/!/!.-1!+!Z+`/!o81&%('!+'%$+4('Y!/1!81&%('!:$Z/$+'!,/!B$(2/pY!/1!18(!4&,J(!2+!
./41,('! ,18! %+8B4/A! #CY! ./8! +7+&%/Y! ,?/! J:! 814%&B4&.&2(2+! ,18-$&.(;! H1(,2/! '+! ,/'!
(B$+'+,%(Y!18!(5$+5(2/!'+,'/$&(4!(B$+'+,%(!18(!8($.(!H1+!/!%/$,(!$+./,J+.&2/!./8/!18(!




!^(! Z+$2(2+Y! (! !"#$%&'( )&'*+*! -! 18(!+*4.$24$%$#3#&' "*+;/$%38!
h8!%/2/! ./,'%&%1C2/!B/$! &,7&,&%/'! 7$(58+,%/'!H1+!B+4(! '1(!./8B4+O&2(2+!+!
2&8+,'?/!(!%+,2+$+8!B($(!/!&,7&,&%/Y!,(!B$:%&.(!,1,.(!B/2+$?/!'+$!(4Z/!2+!
18! `1CI/! 2+! 5/'%/Y! B+4/! 8+,/'Y! ,?/! 2(! 8(,+&$(! ./8/! B$+./,&I(Z(! ](,%A!
)(2(!c/8+8! B/2+$:! (B+,('! %+$! B+$.+B>?/Y! +OB+$&+,.&($! (4518(! B($%+! 2(!
!"#$%&'()&'*+"!+!(C!'&8!&,7+$&$!(45/!'/*$+!/!H1+!/1Z&1A!R('!(B+,('!+!'X!&''/A!!
#!'+$!(''&8Y!(!'/41>?/!B/2+$:!B(''($!B/$!18!&,%+$8-2&/!2+!`1CI/!./8!
*('+! ,/'! %$+.J/'! H1+! /1Z&8/'A! j! B/''CZ+4Y! 2+! 7(.%/Y! 7/$814($! 18! `1CI/!
+'%-%&./Y!./8!*('+!+8!B$+8&''('!2+!+OB+.%(%&Z(Y!2+!(./$2/!./8!/!%$+.J/!+8!
.(1'(A!Q(*+8/'!H1+!((!"#$%&'()&'*+"!-!./,'%&%1C2(!B/$!(H1+4+'!Z&,%+!+!18!
8X214/'Y! '(*+8/'!H1+! 'X!H1+$+8/'!/1Z&$!18!%$+.J/!2+! .&,./!8&,1%/'! ./8!
2+%+$8&,(2/! 8X214/! H1+! +'./4J&A! "*Z&(8+,%+! .$&(8/'! 18(! 2+%+$8&,(2(!
+OB+.%(%&Z(!./8!*('+!,+''('!B$+8&''('A!Q+!+'./4J+8/'!/!8X214/!oB/&,%&4&'%pY!
'X!+!'X!+''+Y!+!8(,2($8/'!+O+.1%($!18!%$+.J/!+!./8+>($8/'!(!/1Z&$!+'.(4('!
+! (./$2+'! &$+8/'! 7&.($! 2+.+B.&/,(2/!B/$H1+!,?/! +$(! /! H1+! +'%(Z(!B$+Z&'%/A!
M8! ./8B+,'(>?/Y! '+! 8(,2($8/'! %/.($! 8X214/'! (4+(%X$&/'! %(4! `:! '+$:!
B/''CZ+4A! "1! '+`(Y! /! ,/''/! `1CI/! 2+! 5/'%/! 2+'%(! /*$(! '+$:! '+8B$+!
./,2&.&/,(2/Y! ,?/! 'X! B+4/! ./,%+O%/! +8! H1+! (! &$+8/'! /1Z&$Y! ./8/! %(8*-8!
B+4/'! $+H1&'&%/'! 2+! +OB+.%(%&Z(! H1+! .$&:8/'! '/*$+! +4(A! R('Y! %+,2/! +8!
(%+,>?/! 2&7+$+,%+'! ./,`15(>T+'! -! B/''CZ+4! 7(I+$! 18! `1CI/! +'%-%&./! 2+! .(2(!
%$+.J/!&,2&Z&21(48+,%+!+Y!&,.41'&Z+Y!.J+5($!(/!7&,(4!+!,?/!J(Z+$!./,'+,'/A!
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!S/2+8/'! (.J($! 2+%+$8&,(2/'! %$+.J/'! 81&%/! *+4/'! +! /1%$/'! '+8!
H1(4H1+$!Z(4/$A!3'%/!,?/!,/'!Z(&!2&I+$!,(2(!'/*$+!(!/*$(!+8!'&Y!(B+,('!'/*$+!
/'!%$+.J/'!H1+!/1Z&8/'Y!%(4!./8/!/!7($&(!'+!(B+,('!/1ZC''+8/'!(!(*+$%1$(!+!






&,2+7&,&2('! Z+I+'! +! '/*$+! (! H1(4! %(4Z+I! '+`(! B/''CZ+4! .$&($! `1CI/'! 2+! 5/'%/!
B($(! .(2(! B($%+! +! (&,2(! '/*$+! (! H1(4! B/2+8/'! ./,%$/4($! (! '1(! 21$(>?/Y! (!
J/$(!2/!2&(!(!H1+!%/.(Y!'+8!,1,.(!%+$!,/>?/!+O(.%(!2/!H1+!Z(&!%/.($Y!2+1D,/'!
8+%(7/$&.(8+,%+! %/2(! (! 89'&.(! H1+! 18! '+$! J18(,/! B/2+! H1+$+$! /1Z&$Y!
,(H1+4+! +'%&4/A!S+$51,%(! $+%X$&.(;! B/2+$&(!18! &,2&ZC21/Y! B(''($! /! $+'%/! 2(!
'1(!Z&2(!(B+,('!./8!+'%(!/*$(!'+8!,1,.(!7($%($!/1!.(,'($D'+Y!+!%+$!'+8B$+!
18(!/B&,&?/!+!8(,%+$D'+!'+8B$+!(.%1(4&I(2/K!'








#''&8Y! '+! B12+8/'! ./,.41&$! H1+! )/B+Y! ./8! /! MR3Y! '+! %+,%/1!
(B$/O&8($! 2+! '&! 8+'8/Y! 2+! 18! .4/,+! '+1! (1%X,/8/! ,(! 89'&.(Y! B/2+8/'!
(5/$(! ./,.41&$! H1+! M''4Y! '+! %+,%/1! (B$/O&8($! 2/! .*#,! ,(! 89'&.(A!
",%/4/5&.(8+,%+!(!N+O&P/,!Q/,(%+!B($+.+!(B$/O&8($D'+!2(!/8,&B/%6,.&(!+!
2(!/8,&B$+'+,>(A!\(,%/Y!H1+!B/2+8/'!(%$+Z+$D,/'!(!2+&O($!,/!($!(!H1+'%?/;!
H1(4! -! (! 89'&.(! 2+! B&(,/! '/4/! H1+! ,?/! +'%($:! ./,%&2(! (451$+'! 2+,%$/! 2(!
N+O&P/,!Q/,(%+K!!'




! ^(! '9814(! 2/! H1+! %+8/'! Z&,2/! (! (,(4&'($! (%-! (H1&Y! 21('! &2+&('!
.+,%$(&'! 7&.($(8! B($(! `:;! H1+! 18(! #3! ,(2(! 8(&'! -! H1+! 18! B$/5$(8(Y!
'1'%+,%(2/! +! &,'%(4(2/! ,18! ./8B1%(2/$Y! H1+! .18B$+! 18(! 71,>?/!
8+$(8+,%+! &,'%$18+,%(4Y!,?/!%+,2/!./,'+51&2/!14%$(B(''($!+''(! 7$/,%+&$(A!
S/$!/1%$/!4(2/Y!7&./1!%(8*-8!,/!($!(!&2+&(!2+!H1+!/'!'+1'!B$/5$(8(2/$+'Y!+!
(451,'! 1%&4&I(2/$+'Y! +'B+$(8! (45/!8(&'! 2+'%+'! &,'%$18+,%/'! +! Z6+8! ,+4+'!
(%$&*1%/'!H1+!,(!$+(4&2(2+!,?/!+'%?/!4:A!3'%/!./,21ID,/'!B($(!18(!./,.41'?/!
&,%+$+''(,%+! H1+! -! (!8(,&7+'%(>?/!2+!18(! $4*)1,'3"./,2,4,5$B3".&'@*&'
./3")A,/+3'3'9-'&+'3/.$).3A!
! ^(! Z+$2(2+Y! H1(,2/! )/B+! B$/.1$(! 18! B$/4/,5(8+,%/! 2+! '&!8+'8/Y!
H1(,2/! %+,%(! &8B4+8+,%($! ,(! '1(! 8:H1&,(! ./&'('! ./8/! 2+21>?/! /1!
.$&(%&Z&2(2+Y!H1(,2/!S&.($2!%+,%(!(B4&.($!+8/>T+'!(!18!./8B1%(2/$Y!H1(,2/!
M''4! '+! %+,%(! &8/$%(4&I($! (%$(Z-'! 2+! 18(! B+>(! +%+$,(Y! /! H1+! +4+'! 7(I+8! -!
%$(,'8&%&$! (/'! /1%$/'! (! &41'?/! H1+! +'%(8/'! B+$(,%+! (45/!8(&'! 2/! H1+! 18!
8+$/!&,'%$18+,%/A!R(&'!(&,2(Y!+4+'!B$XB$&/'!81&%('!Z+I+'!+'%?/!./,Z+,.&2/'!
H1+! +'%?/! B+$(,%+! (45/! 8(&'A! M'%(! *1'.(! &,.+''(,%+! 2(! B+$7+&>?/! ,/'!
B$/.+''/'!./,21ID,/'!(!H1+$+$8/'!&8&%($!/!H1+!2+!8(&'!5+,1C,/!'+!B(''(!+8!
,X'Y!B/$H1+!,X'!'/8/'!/!8/2+4/!H1+!8+4J/$!./,J+.+8/'A!#!($%+Y!+!(!89'&.(Y!
(%-! Z+$Y! '+8B$+! 7/$(8! +O.41'&Z(8+,%+! J18(,('Y! B/$! &''/! -! ,(%1$(4! H1+!





B($(! %/2/'! /'! +7+&%/'Y! (B+'($! 2+! ,?/! B/''1&$! H1(4H1+$! .($(.%+$C'%&.(!
&,%$&,'+.(8+,%+! J18(,(! a(%-! B/$H1+! ,X'! B$XB$&/'! (&,2(! ,?/! ./,J+.+8/'!
+''('! .($(.%+$C'%&.('! +! 81&%('! Z+I+'! ,?/! ./,'+51&8/'! 2+7&,&D4('! ./8!
B$+.&'?/bY!(%&,5+!/'!8+'8/'!7&,';!B$/21I!89'&.(A!!
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! ^+'%+! .('/Y! 81&%/! B($%&.14($Y! 2+'%('! #3! /! (%&,5&$! /'! 8+'8/'! 7&,'!
'&5,&7&.(! (4-8! 2+! B$/21I&$! 89'&.(Y! 89'&.(! H1+! H1(4H1+$! /1Z&,%+! B/2+$:!
%/8($! ./8/! '+,2/! J18(,(A@d! M! &''/! -! 18! 7(.%/! &,+5:Z+4A! M! -! +8! Z&$%12+!
2+'%(! ./,'+H16,.&(! H1+! %/2/! +'%+!8($('8/!2+! &,H1&+%(>?/! '1$5+Y!8('! H1+!
(5/$(!+'%:!2+'8/,%(2/!+!'+!B+$.+*+!/!B/$H16Y!/!.+$,+!2(!H1+'%?/A!!
! #/! %+$8/'!,(!,/''(! B$+'+,>(!18! '&,%/8(Y! %+,%(8/'! (2&Z&,J($!18(!
.(1'(! B($(! +''+! '&,%/8(A! M! -! (C! H1+! .(C8/'! +,%?/! ,/! 4/5$/A! ^+'%+! .('/Y!
./8+>(,2/! B+4/! %/B/Y! B+$.+*+8/'! H1+! %+8/'! 89'&.(! ,/Z(! +! /$&5&,(4A!
)4(''&7&.(8/D4(! a/1! $+&Z&,2&.(8/D4(b! ./8/! ($%+Y! 4/5/! -! B/$H1+! %+8/'! 18!
($%&'%(A! M! -! (H1&! H1+! B($+.+! (''+,%($! %/2(! 18(! ,/Z(! *('+! 2+! 71,2(>T+'!
B/'&%&Z&'%('!H1(,2/Y!+,%?/Y!,/'!+OB4&.(8!H1+!(!89'&.(!,?/!B$/Z-8!2+!18!'+$!




`:!,/'!-!B/''CZ+4!./8B$++,2+$!H1+!18(!(,:4&'+!2+'%+! %&B/! %+$:!2+!'+$! 7+&%(!
'+8B$+! B($%&,2/! 2('! .(1'('! B($(! ('! ./,'+H16,.&('! +! ,1,.(! 2('!
./,'+H16,.&('!B($(!('!.(1'('A!M!-!(''&8!H1+!7&.(8/'!./8!(!,/>?/!.4($(!H1+!
/! +'%(%1%/! 2(! ,/''(! #3! ,(2(! 8(&'! '&8B4+'! -! 2/! H1+! 18! +'%(%1%/! &41'X$&/!
(%$&*1C2/!+$$/,+(8+,%+!(!B($%&$!2('!'1('!./,'+H16,.&('!a,+'%+!.('/Y!+7+&%/'!
,/!/1Z&,%+bA!
! #! B+$51,%(! H1+! '+! B/2+! (5/$(! ./4/.($! -;! +! H1(4! /! &,%+$+''+! 2+''+!
+'%(%1%/!+!B/$H1+!&,'&'%&8/'!+8!$+B$/21I&D4/K!
! h8(! $+'B/'%(! B/''CZ+4! B/2+! '+$! 2+21I&2(! (! B($%&$! 2('! B$XB$&('!
8/%&Z(>T+'!H1+!+'%?/!B/$!%$:'!2('!B$/5$(8(>T+'!2/'!,/''/'!2/&'!+'%12/'!2+!
.('/;!(!7&,&%12+!+!/'!4&8&%+'!2/!'+$!J18(,/A!!
! )/8/! B/2+$&(! )/B+! ./,%&,1($! (! ./8B/$! +! (! B$/21I&$!89'&.(Y! /! '+1!
/*`+.%&Z/! 8/%$&I! +,H1(,%/! 5+,1C,/! ($%&'%(Y! '+! +'%(Z(! *4/H1+(2/K! )/8/!
B/2+$&(!M''4! %/.($! (! '1(!89'&.(! '+! (! +'B+$(,>(!8-2&(!2+! Z&2(!2/!c/8+8!
/.&2+,%(4!-!2+!(B+,('!zE!(,/'K!
                                                 
19 Uma interessante e grande questão que poderia surgir daqui, para outro complexo estudo seria, e se 
colocássemos um computador a produzir música com princípios não humanos, isto é, algo que para ele 
fosse música e para um humano não?  
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! 3'%/! B($+.+! +Z&2+,.&($! .4($(8+,%+! 18(! Z/,%(2+! 2+! +OB(,2&$!
(,%$/B/4/5&.(8+,%+! /! '+1! 4+5(2/! B($(! (! +%+$,&2(2+;! +,H1(,%/! '+$+'!
J18(,/'Y! (! '1(! B$/21>?/! 81'&.(4! `(8(&'! B/2+$&(! (4.(,>($! /! H1+! +4+'!
2+'+`($&(8A!)/8!(!.$&(>?/!2('!'1('!#3Y!+''+'!&,'%$18+,%/'Y!H1+!B$/4/,5(8!
&,7&,&%(8+,%+!('!'1('!.(B(.&2(2+'Y!+'%?/!%(8*-8!(!.$&($!./,2&>T+'!B($(!H1+!
/! '+1! %$(*(4J/! '+`(! B+$B+%1(2/! (%$(Z-'! 2/'! %+8B/'A! M! &''/! `1'%&7&.(!
B4+,(8+,%+! 18(! (B/'%(! ./+$+,%+! +8! (45/! H1+! &8&%(! %?/! *+8! ('!
./,'+H16,.&('!2(!'1(!B$XB$&(!.$&(>?/A!R(&'Y! `1'%&7&.(!(!B$/.1$(!2+!$+.1$'/'!
.(2(!Z+I!8(&'!B+$7+&%/'Y!,/! '+,%&2/!2+! %+,%($+8! &8&%($Y! /!8+4J/$!B/''CZ+4Y!
B$/.+''/'!H1+!'+!`145(!+'%($+8!,(!*('+!2/!,/''/!B$XB$&/!8+.(,&'8/!.$&(2/$A!
!#/! %+,%($8/'! &8B4+8+,%($! (45/$&%8/'! H1+! %+,%(8! '&814($! (!
.$&(%&Z&2(2+!/1!(!+8/>?/Y!+'%(8/'!+,%?/!(!%+,%($!&8&%($!/'!8+.(,&'8/'!H1+!
`145(8/'! H1+! 8(&'! &,741+,.&(8! /! ,/''/! B$/.+''/! ($%C'%&./A! U+'%(! 7/$8(Y!
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